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ABSTRACT 

These hearings focused on House Resolution (H.R. ) 
1310, a legislative proposal incorporating H.R. 30 and H.R. 582. This 
proposed legislation has three main parts: (1> assistance to 
elementary and secondary levels of education to improve the quality 
of instruction And achievement; (2) postsecondary education 
assistance; and (3> a national policy on science and engineering 
manpower, and an engineering and science personnel fund for matching 
grants. Individuals presenting testimony and/or providing prepared 
statements for these hearings include; Carl Perkins; Paul Simon; 
William Goodling; Jon L. Mills; Craig Phillips; Joseph Pettit; Evelyn 
Handler (presenting views of the higher education comamnity); James 
Gant (representing the American Association of Colleges for Teacher 
Education); Maryly Peck; Jon Fuller (representing members of the 
National Association of Independent Colleges and Universities) ; 
Timothy Worth; Robert Gillespie; Richard Van Horn; David Florio 
(representing the American Education Research Association); Don 
Dimancescu; Robert Finnell; Jerry Jasinowski; Jack Geils 
(representing the American Society of Engineering Education); and 
Bill Aldridge (representing the National Science Teachers Association 
and other professional science teacher organizations). Included (in 
an appendix) is a letter from Bruce Christenson (president. National 
Public Television), a statement from the National Education 
Association, and additional material submitted for the record. 
(JN) 
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H.R 1310. EMERGENCY MATHEMATICS AND 
SCIENCE EDUCATION ACT 



WEDNESDAY, FEBRUARY 9, 19S3 

House of Repssssktatives, 

COMMITFEE ON ScmNCS AND TeCHNOIXXSV, 

Washington, B.C. 

The committee met, pureuant to no^ce, at 9:10 a,m., in room 
2318, Kayburn House 0£5ee Building, Hon. Don Fuqua (chwrman 
of the committee) priding. 

Pr^nt: Representative Fuqua, Brown, Walgren, Volkmer, 
Nelson, Lundine, McCurdy, Dymally, Simon, Mineta, Durbin, 
MacKay, Valentine, Reid. Torri<^iii, Winh, Walker, Sensenbrenner, 
Gt^, Skeen, Schneider, Lowery, Chandler, Boehlert, McCandi^, 
Lewis, and Bateman. 

The Chairman. The conMnittee will be in order. 

The Committee on Science and Technology meets today on the 
critical issue of science, engineering, and mathematics education 
and personnel. 

The quality of scien<» and mat&emati<s education at every level 
of our education system has a profound .efiEect upon our Nation's 
ea>nomic vitality and national secimty. This is one of the m<»t fun- 
damental problems our Nation faces aad one of the most important 
topics on tiie l^islative agenda Qi the 98th Congre^. 

Since 1979, the Science and Technolo^ Committee has dealt ex- 
tensively with the issues of science, engineering, and math edu<»- 
tion and personnel. Respected engineers and ieientists from 
throughout the country have testifi^ on the nature and scope of 
the problem we now face. 

Last year the committee approved the bill, H.R, 7130, the Nation- 
al Engineering and Science Manpower Act, along wi^ other provi- 
sions of H.R. 7130, which provided for a national policy on engi- 
neering, technical and scientific manpower and established an, en- 
gineering and science personnel fund. Unfortunately, there was not 
enough time remaining in the 97th Cbngress to take final action on 
that bill. 

At the start of this Congr^ I introduced H.R. 582, a bill to pro- 
\'ide a national policy for scientific and technical personnel and to 
establish a fimd as envisi<med in the bill, H.R. 7130, of last year. 

Earlier this Congress, our colleagues in the Education and Labor 
Committee b^an work on a bill introduced by Chairman Perkins, 
H.R. 30. Several sessions of hearings were held in the Education 
and Laix}r Committee. 

(1) 
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Today we join our a>lieagues on the Education and Labor Com- 
mittee, under the able leadership of Chairman Perkins, in buiiding 
a new l^isiative proposal, RR 1310» inrarporating H.R SO and 
H.R 582. 

1310 has three ni^or parts: Assistant to elementary and 
secondary levels of education in order to imi»t>ve the quality of in- 
struction and achievement; two^ the postsecxmdary education as^t- 
ance; and, three, a national policy on scien<^ and engin^ring man- 
powei", and an engineering and science personnel fund for nmtch- 
ing grants. 

H.R 1310 has been jointly referred to the Committee on Science 
and Technology and the Committee on Education and Labor, and 
our colleague on the Mucation and Labor Committee have al- 
ready approved H.lt 1310. After this ccmmiitt^ tak^ , action, 
Spe^er O'Neill intends to bring the bill to the floor just as soon as 
p<^ble, prol«bIy during the week of February 21. 

In mutual recc^nition of the crisis in s^ence and math educa- 
tion, our two ommiitte^ are working tc^tiier to forge a respon- 
sive prc^poeal. As part of that cooperation, 1$ and four other ifiem- 
bers of the Committee on Sden^ and Technolc^ testified befbre the 
Committee on Education and Labor. We will continue in this spirit of 
(operation as we wo rk tow afd the 0nal action on RR 1310. 

I want to welcome my colleague from the Committee on Educa- 
tion and Labor and thank them for their fine contributions in this 
area. 

I recx^nize Mr. Gr^^. 

Mr. Gregg. Mr. Chairman, I appreciate your recognition of me. 
Mr. Winn was going to try to naake it this morning, but he has 
asked me to address a couple of issues which the minority must 
raise, I believe, in order to clarify the situation. 

We have before us today a bill which I think is very important. 
As the ranking member on the Science, R^earch ana Tedmolc^ 
Subcommittee, I have had the pleasure of worldly with Chairman 
Walgr^, who has been very conunitted to this ^ue. We feel very 
strongw that this is an area where this Congress must dedicate 
consiaerable resource and in fact this bill has dedicated consider- 
able rpources. I quite honestly have no i>roblem with the mon^ 
figure ^hich this bill is talking about But it must be dedicated in a 
profe^6n£d and effective manner. 

The problem that we have on the minority is that we have not 
received ai^ , warning of how this is going to proceed* We have re- 
ceived a bill today which is House i^jlution 1310, put before us. 
This bill, as we understand it, is not the bill that was actually 
marked up or is to come before this committee, ^ 

It has, as you have referred to, three basic sections. The first sec- 
tion, which i guess is the pren^ative of the House Education and 
Labor Committeet has some prdblems, we feel, in the area of lack 
of tai^eting, in the area of the fact that it overlaps activiti^ that 
the NsF has already undertaken. But that section is not our area 
of r^ponsibility. 

However, in the areas where we do have r^pondbility, this bill 
talks in terms— in part B — of cx>ngressional schoiarshii^. Now, I 
understand that Mr. Simon is going to introduce, or has already in- 
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trcxJuced— we just do not know because we have not received the 
material— an amendment which would change this whole Ingres- 
sionai scholarship approach. Furthermore, we would no longer 
have the outline as presented l>efor8 us on 1310, so we really do not 
know what we are being printed with here today, whethe: Mr. 
Simon has an amendment or whether an amendment has been pro- 
posed. We have heard that there is language around that affects 
that. 

Continuing, the bill 1310 which we have in front of us does not 
talk in terms of a supplemental langu^e, although I understand 
that maybe the bill that came out, or maybe there is a bill floating 
around here which talks in terms of supplement versus replace 
ment dollars. The minority are very concerned* that these dollars 
l>e spent not as replacement dollars but as supplemental dollars, 
and we understand that that langiiage may have been taken care 
of, but we do not have the language before us today that outlines 
that, so how can we address it? Of course, we did not get any lan- 
guage until late last night, to b^n with. 

The third section gets into the area where we clearly have re- 
sponsibility as a committee, and this is on the issue of title II, the 
national ^ucation and science personnel section. In this area, we 
as a minority, have some very serious reservations about the lan- 
guage, because it is a very unstructured proposal. It is talking 
about giving $100 million to the National Science Foundation— 
which we think it can use and it probably should have — but it does 
not direct the National Science Foundation in any formal way as to 
how to spend that money. In fact it has no direction at ail, and the 
money could be spent on innumerable activiti^ which may have 
no relationship to our fundamental concern, which is the retrain- 
ing and expansion of abilities within the math- and science-teach- 
ing faculties of our secondary and elementary schools. 

This is an emergency bill, as titled, and as an emergency bill, it 
should be targeted, in my opinion^ and in fact, there is no tainting 
in this entire bill. Specifically, we understand that one of the 
amendments to the congressional fellowship prc^am may call for 
it to even be used for foreign language education, which is obvious- 
ly a need in this country but is not a math-science need. 

So I would say, as a minority member and as a member who has 
had some experience with this i^ue, that the bill is hastily drafted 
at best; that it comes before us i|^ a very unusual circumstance, be- 
cause it comes before us without us having any hearings at the 
.subcommittee level; that we do not have the bill at all that I sus- 
pect we are going to end up with l^fore us, even though we are 
being told to go forward with that bill; and that we really have 
been treated rather shabbily as a minority in being advised as to 
what the whole process is that is occurring here. 

This seems to me to be unfortunate, b^ause as the minority vfe 
have already expressed our sincere interest in and our commit- 
ment to trying to do something in the area of math-science educa- 
tion. In fact, we have some very substantive proposals in this area, 
and we are not talking funding issues here. We are basically in 
agreement that the money must be spent. What we are talking 
about is spending the money effectively and efficiently. 
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We have a prop<^ which last year was known as the Schmitt- 
Heckler bill which had a targeting of the money which would have 
been spent on the issue of retraining teachers, which is our basic 
concern. But to bring forward to us» l^ically in the middle of the 
liight, and tell us that we are going to pass instantaneously, a bill 
on what is one of the most important i^ues that this country has 
to face up to, which is the retraining and education of math and 
science teachers at the elementary and secondary school level, to- 
telly fails, in my opinion, to fulfill the responsibilities of the m^or- 
ity pai cy in this House, specially when the minority party has al- 
ready acknowledged that we are willing to work with you on this 
matter. 

And so I just address this committee and say, gentlemen and 
ladies, really, we must take some time to develop this proposal in 
an honest, effective, and efficient way, because we are willing to do 
it as a team. But to go forward in this manner, the way this bill 
has been brought up, really is not fair to us, and I do not think it is 
fair to the science and math communities in this country, and it is 
certainly not fair to this country which needs to have the basic re- 
source of a well-trained, intelligent youth on the issue of math and 
science. 

Thank you. 

Mr. Walker. Mr. Chairman. 

The Chairman. Mr. Waiker, Mr. Perkins does have a time prob- 
lem, and we are not planning to markup the bill t^ay. So we 
would like to get Mr. Perkins in if we pcxssibly could. 

I think you can stay, can't you, Mr. Simon? 

Mr. Simon. Yes, though I have a 9:30 subcommittee that I am 
chairing and I should be at, but I am sure somebody else can be 
there. 

Mr. Walker. Mr. Chairman, I would certainly accede to their 
wishes if we are not going to take any more statements, but I 
would like to reserve the ability to make a statement once these 
witnesses have finished. 

The Chairman. Certainly. 

Mr. Walker. Thank you, Mr. Chairman, 

Mr. Walgren. Mr. Chairman, if I might also reserve at this 
point in the record an opening statement. 
The Chairm.^n. The Chair will protect the gentleman's right. 
Mr. Nelson. May I, too, Mr. Chairman? 
The Chairma^^. All members will be protected, 
Mr. Walgren. All right, fine. 

[The opening remarks of Mr. Walgren and Mr. Nelson follow:] 

Opening Remarks of RepHtsENTATiVE Walgren, Hearing before Committee on 
Science and Technology on H.R. 1310. February 9, 1983 

Mr. Chairman, the crisis fRcing us in science and mathematics education is real 
and requires emergency action. The Committee on Science and Technoi<^ is meet- 
mg today to hear our colleagues on the Education and Labor Committee as part of a 
cooperative effort to develop a bill addressing the need to improve science and math 
education in this country, 

II.R. I.'^IO is a solid start in the effort to match the realities of a rapidly changing 
technological environment with the manpower and citizenry needed to work and 
function in tomorrows economy. Economically and socially we cannot afford to 
allow a majority or ever a substantial fraction of our people stand on the sidelines 
as technology goes forward at an ever increasing rate. 
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In hearings conducted by the Subcommittee on Science, R^earch and Technology, 
we listened to educators and scient^^ts of national x^nown describe the problems in 
^ience and math education as they deal with them on a daily There can be 
no doubt of the existen<% of the prc^lem and the critical necrasity to deal with it. 

There are several p^ts about the situation in math Bud science and math educa- 
tion that strike me as among the most im!>ortant. FHrst, the quality of maA and 
science instruction must be strong in primary and secondary schools; second, colleg- 
es and universiti^ desperately need teachers and res^irdfters who will sustain t^ 
production of engineers* scientists and technical personnel for the ftiture; third, we 
need to draw on the experience and expertise of pri^^te industry and share re- 
sources with our sdiools. 

H.R. 1310 attempts to use the strengti^ of both the National Science Foundation 
and the Department of Education in aodressing th^ needa 

I welcome the administration's iiSer^ in this area and look forward to intensive 
consultations with £J1 members of th^ committee and the Education and Labor 
Committee in developing a comprehensive bill suidressing all facets erf' this problem. 
It is important that w^ reach an agreement with all interested members and 
produce a product that this Congress can be proud of. 



\Statemect by Bill Nelson pok Science and Technouxjy Hearing on 
^^v^ Mathematics and Science Ex)ucatk>n Bill— H.R. 1310 

Mr. Chairman, k am pleased to have ^his opportunity to speak in strong support 
H.R. ISIO. I am a cosponsor of this l^islation which is a combination of two bills— 
the Emen^ency Mathematics and Science Education Act and thd^ National Kngineer- 
ing and Science Personnel Act I was originally a cosponsor of each of these vi^l 
bills also. This hearing today is an important step in securing a speedy enactment of 
this important legislation. 

The giobai economy of the 1980*s will be one of high technolc^ in homes, schools, 
businesses and govemment services,- Today, the United States is a world technolc^- 
cal leader primarily as the result of our national resource of skilled scientists, tech- 
nolc^ists, engineers and technicians. This leader^p is essential for our «5onoinic 
and national security, ^ 

U.S. technological supremacy has eroded as other industrial counties have devel- 
oped and implemented programs for ex^nding their technolc^cai capabiUty> Q^r 
technological edge is threatened by a shortage of skilled engineers and scientists 
and, even more seriously, by the lack of genend scientific and mathematics literacy 
necessary for the m^rity of citizens who provide th& technical and consumer sup- 
port of our economy. Technological literacy is also becoming increasingly important 
tor full participation in our society and for individual i^r^nal development. 

Our future national economic and social well-being is written by our schools and 
their ability to prej^re youth for effiective participation in a technological, informa- 
tion society. There is increasing evidence that the mathematical and scientific liter- 
acy of our youth and adults is be\tg neglected. 

if we are to respond effectively it is essential that we; 

Establish the improvement of education and mathematical and scientific literacy 
as a priority for action; 

Increase and improve the pool of qualified teachers of mathematics and science 
who can adequately prepare our youth for the emerging technol^^cal society; 

Restructure and revise the mathematics and science curriculum to prepare the 
nonspecialist as well as the specialist and to modify the sequencing of curriculum to 
match the stages of intellectyai development and ability; 

Increase the amount of time students spend on academic studies and increase the 
availability of scientific equipment and fm^ilities; 

Develop comprehensive pr<^rams that can further general computer literacjs in- 
cluding computer applications that will lead to increased mathematical and scientif- 
ic literacy. 

This l^siation is an important first step in addressing our current crisis. Our 
leadership in technology for the world is at stake. We cannot afford to wait any 
longer. 

f commend Mr Perkins, Mr. Simon, and Mr. Goodling from the Education and 
Uibor Committee and my chairman, M;. Fuqua, Mr. Walgren and Mr. McCurdy for 
their insight in bringing this legislation before us in such a timely mf\nner- I urge 
its passage as soon as possible. 

The Chairman. Mr. Perkins, we are happy to have you here. 
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STATEMENT OF HON. CAm. PERKINS, A MEMBER OF CONGRESS 
FROM THE mTE OF KENTOCiSY AND CHAIRMAN. COMMITllSE 
ON EDUCATION AND LABOR 

~-MxvPEBKm& Mr. Chairman and members of the committee, first 
let me state that I have a full committee hrasing r^dy to <^n- 
mence at this time, with the prraident of tte United Mine Workers 
and the president of the Coal Curators of ^e Ui^ited States wait* 
ing for me to start the hearing* But I will be delights to ^return 
sometime later today to answer any questioi^ that Mr* Gr^g may 
have. 

I have dealt with mathematics and science education since 1948, 
when we pa^ed the National Ddei^ Education Act» a^r Sputnik 
was put up, with the hope lhat we coiM keep ah^ of the Rus- 
sians insofar as our t^hnoic^ is con^mM. I think the bill 
worked well for jseveral yealu- ^ 

Then we broauden^ the NationM-De&nse Education Act^ includ- 
ing the student assistance and h^er education programs, to make 
this assistance available to more people* MlHions and niillions of 
young people have taken advantage m that very worthy pn^ram, 
in my ^ud^ent 

I thmk that in the last several years, science and m^th have 
been lagging, and that is the purpose of this bUl today* 

1 want to say that I have had the utmc^ cooperation with the 
chairman of this committee, Mr. Fuqua. In no way do we want to 
tell you how to write your science as|^^ of this bill. We did not 
even touch it in our committee y^terday. We felt that was your 
jurisdiction and that yon should make whatever change in that 
area you feel are necessary. 

KM. 1310 insists of two titles* Title I consists of the t^xt of H.R 
30, the Emei^ncy Math and Science Education Act thkt I intro- 
duced along with Congressmen Simon and Goodling, on January 8. 
Title II consists of Mn Fuqua's bill, H,R, 582, the National Engi- 
neering and Science Personnel Act of 1388, 

H.R. 1310 has been jointly referred to the Committee on Educa- 
tion and Labor and the Ck>mmittee on Science and T^hnology. 
However, Chairman Fuqua and I have agreed that the ^lementary 
and secondary education pn^ams, ^rt A of title I, are exclusively 
in the jurisdiction of the Committee on Education and Labor, and 
that title II, the National Science Foundation prc^frams, are exclu- 
sively in the jurisdiction of the Committee on Science and Technol- 
ogy. 

Part B of title 11 presently contains p<^tsecondary education pro- 
grams in which both of our committees have an interest. 

I wish to emphasize that title *I contains two parts* Part A au- 
thorizes an elementary and secondary education formula grant pro- 
gram to improve mathematics and science education. These grants 
would be allocated to all the States and local school districts and 
would be administered by the Department of Education. The ele- 
mentary-secondary part authorize $250 million for grants to States 
on a formula basis. 

The State educational agencies are required to pa^ through at 
least 75 percent of their funds to local school districts, and the 

10 , 
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States may retain up to 25 percent of the funds for State-Ievei pro- 
grams. 

The main purpose of both the State and local eduction pro- 
grams would be to improve in-service teacher training in mathe- 
matics and science. Funds could also be used for other activities to 
improve, modernize, or expand elementary and secondary instruc- 
tional pn^rams in mathematics and science. 

Part B authorizes pc^ secondary pn^rams to enhance teacher 
preparation in mathematics and science. Th^e pn^rams include 
merit scholarships, summer institutas, pc^ts^ndai^ instructional 
improvement, and research. Your committee may wish to consider 
part B and make reo^nunendations for additions to th^ programs, 
based upon your knowledge and understanding of science pr<^[rams 
at the higher education level The pr^nt authorization is $^ mil- 
lion for fiscal 1984. 

Of course, I trust your (x>mmittee will thoroughly consider title II 
and amend it as you see fit, given your expertise in the National 
Science Foundation programs. 

Yesterday the Committee on Education and Labor ordered re- 
ported H.R 1810 by a vote of 27 ay^ and 3 nays. Our committee 
markup dealt exclusively with title I of the bill. I feel the Educa- 
tion and Labor Committee produced a sound bill with bipartisan 
support that directly address the needs of this country for mathe- 
matics and science education* 

And I look forward to working with this committee and your 
chairman, Mr. Puqua, in bringing a gcxxi bill to the floor as soon as 
possible to deal with this severe problem. ! 

The majority leader this p^ week told me the bill would be up 
next Tuesday, and I think we conveyed that to your committee, but 
I was informed yesterday by your committee tHat the bill had been 
delayed. We did not waste any time getting the bill reported from 
our committee, but we did consider it thoroughly, I think. 

Lastly, let me thank all the members of the Qomnnttee on Sci- 
ence and Technolo^ who came before the Committee on Ekiucation 
and Labor to test^ on this I^islation. The testimony of these 
members was extremely valuable, so I would like to thank the fol- 
lowing members for appearing: Chairman Don Puqua^ Congress- 
men George Brown, Ifcug Waigren, Dave ^cCurdy, an^ WBvvyn 
Dymally. 

That is my statement. If you want me to come back here some- 
time today, 1 will be glad. I will be delighted to do that. 

The Chairman. How long will your hearing last t(Kiay, Mr. Per- 
kins? 

Mr. Pbrkins. I would think about 2 hours, or 2 Mi. I hate to keep 
the president of the Coal Operators, the National Coal Association, 
waiting, and the president of the United Mine Workers. They are 
both waiting down there now. 

The Chairman, Mr. Walker had a question he wanted to ask. 

Mr. Perkins. Ail right. Go ahead, Mr. Walker. 

Mr. Walker. I appreciate that, Mr. Chairman, and 1 thank you 
for just a question, Mr. Chairman. 

Why is this thing on such a fast track? You know, this is not the 
lame-duck session any longer. We have a little time to consider 
these things and consider them well. Why is the majority leader 
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scheduling this for next week, so that this committee has no 
chance to spend a little bit time taking a look at all aspects of 
the biU? 

I think all of us want to coc^rate. We recc^i^ the problem* 
But this is ridiculous! It is ahsolutdy al^urd that this committee is 
being put into a box this way and not being given a chapce to prop^ 
erly consider what could be the mc^ fimd^ental scientific deci* 
sion that this committee wiU njake in this s^on of the Congress. 

Personally, I find it appalling. I am just wondering why in the 
world this thing is on such a £ast ti^ck. 

Mr. Perkins. First let me state, Mr. Walker, that I do not think 
we are railroading the bill, by any means. We wwked some days 8 
and 10 hours to get this bill out of wmmittee. It may be necessary 
for all the committees to work 10 to 12 hours. 

The majority leader told me Tu^ay— I did not offer any sugges- 
tions to the msyority l^der— that this bill would be the only busi- 
ness on the floor this next week. I told him that we could get 
ready, that we have had hearingps off ssid on on this subject since 
1958 in our committee. There has never been a year that somebody 
has not come forth with sugg^tions about science and math when 
we have extended the National Defense Education Act and all the 
student assistance programs. That issue has been raised through- 
out the years. ! 

We thought, with our experience, that we enacted a sound bill, a 
good bill Of course, it can be improved, no doubt. But I think we 
exercised a high degree of care in reporting the bill without sh€x>t- 
ing fj-om the mp. That Is my best judgment 

Mr. Walker. Well, Sir, Chairman, the problem we have here, is 
the fact that we have 14 new njesi>ers on this committee. Now, 
these are people that should have an opportunity to have some 
input to a bill of this importance. They Jiave not had the experi- 
ence of being around here for 20 yedrs looking at this legislation, 
and yet they are being asked to a>nsider something here in a very, 
very hasty procedure, and I think that this is something that cer- 
tainly we could have taken a few weeks on rather thaSi this kind of 
procedure. 

I am perfectly willing to work 8- and 10-hour days, too, and I 
think this committee is. I have never found a lack of effort to be 
the problem of this committee, So I do not think that is the prob- 
lem. I think the question here is that we have summary sheets 
here of the bill; we keep hearing that there are changes in mind 
for it; we are not sure that we have a handle on just exactly what 
it is you are bringing to the floor next week, 

Mr. Perkins. Well, l^t me state again that I believe you can get a 
complete handle on it by next week. 

Mr. Walker. By next week? What about today, when we are 
working on it? 

Mr, Perkins;. I mean week after next. 

When I came to the Congress here, we had the minimum wage, 
we had the Taft-Hartley Act, and so many controversial items to 
consider, and I occasionally held night se^ions if it were nece^ry. 
In 1949, we would run every night for weeks and weeks and weeks. 
If it takes itfbr your new members, if they want that type of hear- 
ing within p\e next 2 weeks, I am sure your chairman will accom- 
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mudate any new meml^r on this comiftittee and give them all the 
time and let the new members call in witnesses. You have, I ihink, 
ample time in the next 2 weedts, Mr. Walker. 

Mr. Wa£js££l Weil, I thank the chaimai»n, and I understand that 
he wants to push this on and meet the m^ority leader's schedule. I 
guess it is the m^ority leader's ^edule that I need check with. 
But I thank the gentleman for the courtesy. 

Mr. Pe&kxns. That is correct- 

The Chairman. Thank you very much, Mr. Perkins, and if we 
are still going hot and heavy when you get through, we may need 
you to come back. 

Mr. Perkins. All right If you want me, call me. 

The Chairman. We are hs^py to have a new member of our com- 
mittee and a long-time member of the Education and Labor Com- 
mittee and one that has been in the forefront of education for 
many, many years and has a very outstanding reputation in the 
41 fieid of education, Paul Simon. 

STATEMENT OF HON. PAUL SIMON, A MEMBER OF CONGRESS 
FROM THE STATE OF ILLINOIS 

Mr. Simon. Thank you, Mr. Chairman. 

The Chairman. Welcome to your committ^ now. 

Mr. &MON. I am happy to be here testifying before my own com- 
mittee. I ?m one of the 14 new members that Representative 
Walker is talking about. 
- I have a formal statement I wo^ld like to enter into the record. 

The Chairman. Yes. We will nrnke it part of the record at the 
conclusion of your oral pre^ntation. If yo^? want to summarize, 
that will be fine. 

Mr- Simon. Then if I can just summv i and elaborate on a 
point or two that Mr. Gregg touched on, I would like to do so. 

First, when we talk alx)ut *he science and math problem, we are 
really talking about a problem that is more pervasive than math 
and science. If I can just discuss briefly the broader perspective, 
the committee will understand we have some m^jor educational 
problems. We have not emphasized education in our country as 
some of our competitors are doing. 

A couple of quick examples might help. In the United States, in 
the elementary and secondary schools, ^udents attend an average 
pf 180 days a year. In Japan, a student attends class 250 days a 
year. We go 5 days a week to school. In the Soviet Union, you go 6 
days a week to school I could give other ejcamples. 

Second, we have not placed, as a Nation, the kind of priority on 
education that some of our competitors place. At the current time, 
It is particularly severe in the science and math area. I am carry- 
ing coals to Newcastle here when I talk to the Science and Tech- 
nology Committee. Just to mention as one other example, when 
you graduate from secondary school in the Soviet Union, you have 
4 years of physics. Of those who graduate from high school in the 
United States, 1(5 percent have one year of physics. We have more 
school districts in the United States than we have physics teachex^ 
in the United States. My friend, Rep. McCurdy has been one who 
h«is been preaching this message. 
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Noiv, I am here testifying only on part B of title I. I am less 
' lowiedgeable, on part A,. and I am not equipp^ to answer any 
questions on part A. On part B, we worked with, particularly, Con- 
gressman BUL Goodling and Congc^man Tom Coleman, who see 
the ranking dipority membera on tfi&'-Siementary and Se«)ndary 
and P<»tsecondary Ctonamittee in prepgiring this. 

Mr. Gregg. Would the gentleman yield? 

Mr. Simon. Pardon? 

Mr. Gregg. Would the gentlenaan yield? 
Mr. Simon. I would be pleased to yield. 

Mr. Gregg. Can you tell me, when you are referring to part B, 
we have in front of us this H.R. 1310, which has as its part B the 
section entitled Congr^onal Scholarshii», involving 300 individ- 
uals in the first year, 600 mdividuais. Is that what you are refer- 
ring to as your part B, or is there a new i^rt B? 

Mr. Simon. There is a new part B. This happened yesterday, and 
it is not my decision how fast we move on anything. But there is a 
new part B. If I may, I would like to explain simply the congres- 
sional scholarship, and I am sorry I am not here with the language. 

The Chairman. Paul, there is before the members what is called 
an amendment to H.R. 30 offered by Mr. Perkins, and the code is 
SACH30A. 

Mr. Gregg. That is what we are working from, then, part B as 
submitted this morning with this 'amendment here? 

The Chairman. Part B as is contained in that. Yes. 

Mr. Simon.- I do not have the document that you have in front of 
you, and so I am not sure we ate talking about the same part B in 
H.R. 1310. , 

But the reason that the particular congressional nominations 
were dropped was at the request of Bill Goodling, specifically, and 
Tom Coleman, who felt that this was not a desirable thing for a 
great variety of reasons. I did not feel strongly on it. I modified 
those provisions, and we have some new language 

Basically, let me Just outline what the new bill includes. One 
other area thu^ you touched on, and that is the foreign language 
provisions. We included this in part B. It is not in part A, in the 
elementary and secondary, though there was some discu^ion about 
including it. 

We have had testimony, as you may b6 aware, from the Defense 
Department and the CIA saying that they face m^or problems in 
this area of foreign lan^ages. Admiral Inman, former Dteputy Di- 
rector of the CIA, who is probably as knowIe<^eable in this whole 
area of intelligence as anyone, has told my subcommittee that we 
are courting disaster by our neglect of the foreign language area. 

While I recc^ize that the nsajor expenditure is going to be in 
the area of science and matli— and, incidentally, we had witnesses 
who testified from the science and math ojmmunity that part of 
the problem is foreign languages and our inability to k^p up on 
vvhat is going on technically with other countri^— we felt that for- 
eign language was important enough that it ought to be included. 

We basically provide 5,000 scholarships the first fiscal year and 
up to 10,000 the second year. These are scholarships that can be 
used at the undergraduate or graduate level from junior year in 
college up, and they are scholarships that can be added to the 
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pr^ent Federal student aid programs. In other words, if you get a 
Peil grant or a guaranteed student loan, these can be added to it 
up to the cost of attendance. The cost of attendance at the school 
would be the maximum amount that you could receive from all of 
the programs. 

Then for every 2 years you tanght in school, you would have 1 
year forgiven on the amount of the grant. 

Nominations are made through the chief State school officer or 
the chief higher education officer, and you have a F^eral commit- 
tee working with the Librarian of Congress, the Director of the 
NSF and the Secretary of Education plus of 10 other people that 
would make the final determination. 

Mr. McCuRDY. Would the gentleman yield on that ^int? 

Mr. Simon. Yes, I would be pleased to vxeld. 

Mr. JvikCCuRDY. I am trying to follow the different portions of the 
bill. The only number on the page is 4, and I think it is in that 
same part B that you are talking about. It is talking about the 
scholarships. It sa}^: 

Individuals shail be selected on the basis of merit and shall be pursuing a course 
of instruction in science, maUiematics, foreign language, or other course of study 
identified by the chief State school officer of the pertinent State as having a critical 
shortage of qualified teachers. 

Wouid you care to explain that? And isn't that something that is 
totally opening up the door? If my State superintendent says. Gosh, 
weVe got problems with home economics teachers; we don't have 
enough home economics teachers in our schools; or we don't have 
enough gym teachers or drivers education teachers, and we don't 
have anybody appljring for this scholarship, and Fve got a good 
person out there that is going come to Oklahoma and teach this 
course; can I redirect that scholarship prc^ram to them? My con- 
cern is the targeting — and I am not going to argue with you on the 
language, because when we were in Japan, in meeting with some 
students, we heard testimony that one of the biggest problems, 
quite frankly, in any transfer pn^am is that they have engineers 
studying in the United States because they can speak English; we 
don't have engineers stud3ring in Japan l>Bcause they don't speak 
Japanese. 

Mr. Simon. That is exactly right. 

Mr. McCuRDY. The point is taken and well taken. I will not 
differ on that. 

Isn't this a little loose? When my time comes, I will again talk 
about the track that we are on. But isn't that the kind of problem 
that we are going to be experiencing in this bill? 

Mr. Simon. Well, it is p(^ible. We hope that through report lan- 
guage and in other ways we can make clear that we do not want to 
just open this up to drivers education and other things. 

It was felt by the members of the committro that there may be 
some other critical shortages that come up. I do not know what 
they might be, and I cannot anticipate them, but if there would be 
critical shortages within the State of Oklahoma, then that chief 
State school officer would have that liberty. 

Now, you have, however, an added safeguard, and that is, you 
have this national selection committee that approves th^e, so that 
you cannot just have an arbitrary decision by a State school officer 
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in Oklahoba or Illinois or someplace: have a friend who wants 
to be a history teacher, so I'm going to declare that a critical 
need." It has to be something of some national signifiance. Other- 
wi^, the national (X)mniitt^ simply is not going to approve it 

So you have that safeguard. I am not opposed to— we have noth- 
ing written in concrete as far as language, but we felt that there 
ought to be some flexibility because we do not know what is going 
to appear 3 years down the pike. 

Up to SO percent may be reserved by the Secretary of Educa- 
tion—this is in line witn the administtation's bill— for awards to 
people who are currently teaching, scholarship awards of up to 
$6,CM)0 a year. So if someone who is currently t^ching science and 
math needs to be upgraded, that can be done, or if someone is 
teaching English and wants to shift over, you can do that. That is 
the reasoning behind that provision. / 

There is a provision for ui^ading faculty and for curriculum im- 
provement in these areas in Qie collides and liniversities. The prob- 
lem is not simply in elementary and secondary schools. We also 
clearly have a problem at some of our a>ll^^ and universities. 

Summer institutes are str^sed. Summer institutes based on our 
experience under the National Defense Education Act, were ex- 
tremely helpful, and they are a fast way of r^ly improving the 
caf^city of those teacheni in the classroom. I think it was unani- 
mous that we reserve up to 85 i^rc^nt of the funds for the summer 
institutes. It is a way of really moving rapidly to enhance quality. 
What we are really talking about is the quality problem. 

We reserve up to $6 million for the National Institute of Educa- 
tion to direct re^arch on where we go. 

Then, finally, the minority institutions science improvement pro- 
gram, which is already the law, we simply extend through fiscal 
year 1984 in the act. 

That is basically what we do in j^rt B. Again, on part A, which 
is Chairman Perkins' territory, I am not that familiar, but I would 
be happy to answer any qu^ions. 

Let me add again for the benefit of my Republican colleagues, we 
worked with Tom Coleman and Bill Goodling in crafting the end 
product on part B, and I have to say in fairness the ^me is true on 
part A. It is not a partisan product. 

The Chairman. Mr. Durbin? 

Mr. Durbin. Thank you, Mr. Chairman. 

Congressman Simon, as you well know, I am a faithful disciple of 
your project here, and I believe you are on the right track with for- 
eign language, and it should be included in this effort. 

1 have a question, though, Paul, and it is this: I see in this effort 
improving the quality of people who teach foreign languages. What 
I think is lacking in the pro<^ss today is an incentive for a student 
in elementary or secondary school, and particularly in college, to 
take a foreign language. As long as there is no incentive, I am won- 
dering if we are not |)reparing a class of people to teach a subject 
when in fact there will be a party and no one will be attending. 

Now, when I went to school, it went without saying in high 
school that if you expected to attend coll^, you werfe expected to 
take a foreign language.in high school; and if you expected to get a 
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bachelor of science or a bachelor of arts in college, you could read- 
ily anticipate at least 2 years of a foreign language in college. 

I think those things have dianged remarkably. As I talk to my 
local school districts, I find there are foreign language tochers. 
Students are not taking th® course and when the classrooms are 
empty, we coidd have the best teachers in the world. 

Do you address that aspect, or how should we? 

Mr. Simon. We do not address that aspect here. It is a very real 
problem. Those requirement you spoke of would have to be imposed 
by local school boards. What we do address is, we have opened the 
possibility of addre^ng areas where we do have some very severe 
problems, and without getting into classified information— and it 
would be of mterest to this committee, incidentally, to have an ex- 
ecutive session with the CIA on some of the problems they are 
facing in this area. ™ ^ j-isr 

Let me just mention a couple of areas. The CIA has great dini- 
culty m getting people who have language skills in certain areas, 
and there are some areas where you just cannot find universities 
that teach the kinds of languages that are needed. This is one of 

the problems. ^ „ . i. ^ 

Let me give you another esam{>ie. This figure now xs about a 
year old, and someo ie can update it. But as of a year we h^ 
488,<KK) armed service peraonnel stadoned overseas in the U.S. 
Army. Of that number, 512 were regarded by the Armea Forces as 
linguistically competent in fee language of the nation where they 
^0^0 st^tioix©ci» 

Now, if you have the North Koreans moving into South Korea, 
somehow, we are going to have adequate security, we have ffi?t to 
j be able to communicate with the other South Koreans, with the 
South Korean military, and so forth. 
So we have a problem. We do not address your specifxc concern. 
! Tom Coleman and I are cosponsoring a bill that later on will come 

down the pike that I think will address that concern. Butwe m 
have, frankly, not so much in ihe traditional langua^— French, 
German, Spanish— problems of shortages of teachers. We do have 
in Japanese, Chinese, some of the other language, we do have 
some very real problems, 
lite Chairman. Mr. MacKay? 

Mr. MacKay. Congre^man Simon, I would like to ask a couple 
of questions about the part B to which you testified. 

It seems to me that if you want to ta& about an emei^gency biii, 
• then we should identify that smrt of the problem which is emer- 
gency, and that part of the problem which is emergency is the lack 
of qualified science and math teachers in our school; 15 to ^ per- 
cent of them are leaving per year, and the reason they are leaving 
is that the salary differential between their salaries and those of 
competing fields is broadening rapidly, primarily because ofuie 
demand for mathematicians m computer sciences and others. They 
have opportunities now they did not have before. . , , 

At the State and local level, people are trying to deal with that 
by offering salary incentives and tying that to in-service education. 
I think I heard you say that 30 percent of this money could be used 
for in-service education. I wonder why a limitation of that tyrc if 
this bill is an emergency bill. It would seem to me the way to deal 
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with it would i)e to acknowledge that what you need to do is make 
teaching c*^ science and math a more attractive thing and try to 
hoid and upgrade the teacher cadre that we have on hand now 

t«.^L ® ^^^^ 'C®, ^«*P^"S through this bili to 

Smewhat emergency problem and the long-range problem 

Let me Just add, you touched on a very key issue, and that is, we 
can have all the programs m the world, but if we do not increase 
saianra at the local level, if we do not increase the pay for math 
and science teachers, we are spinning our wheels. There is just no 
question about that. ^ 

So that is a fundamental problem that, obviously. Congress 
cannot address^ But what we do. the 30 percent is for icholarE 
for teachers who are already teaching. The balance is for thosa wiS 

^"^il Q.I^ ^'Sf "'v^^^oj' we are getting very, very few. 

The State of I^ew York, for example, last year.I believe, graduat- 

^ofu^? f l!^"''^^?, P^P^® were preparing to be 

math and science teachers. Well, we just cannot toleratethat 

And so what we are doing, we are hoping through this scholar- 
ship pro^m to hold out a carrot to get people to say, I want to 
study to be a math or science teacher. Even if they end up teach- 
ing-lets just saVthey get a 2-year scholarship, and that means 
they have to teacn Tor 4 years. If they teach for 6 yeare and then go 
to work for Dow Chemical, we still have 6 years of service out of 
them, and from their point of view, they have secured substantial 
assistance to get t;hrough college. 

So it is an attehipt to attack both the long-range and the short- 
range problem. I think it would be a mistake simply to overload 
with training existihg teachers. I think we have to be looking at 
tbose who are training to be teachers, also. 

Mr. MacKav. I agree with that, but i* seems to me that it is a 
mistake for us to set the priorities instead of aUowing those who 
are delivering the services at the State level to make that decision 
themselves. 

Mr. Simon. Well, I think, to some extent, as we structure the fi- 
nancing, we have to make those determinations. In the case of the' 
.«)-percent provision for current teachers, it was frankly an arbi- 
trary Figure that Tom Coleman and I agreed on. It could have been 
4ty percent or 35 percent. 

Mr. Sensenbrennsr. Mr. Chairman? 

The Chairman. Mr. Sensenbrenner? 

Mr. Sensenbrenner. Thank you, Mr. Chairman 

I sat m on several hearings on this subject lact year. The testimo- 
ny repeated time and time again that the big problem we have is 
retention of qualified math and science teachers. Upgrading cai^- 
bihties and attracting new teachers into this discipline is iropor- 
tfon^ ° problem is bigger than the two I just men- 

Now, how does this bill address the problem that the teacher 
union contracts, that most school districts sign provide for uniform 
salary with a given amount of ^niority? The science teacher with 
L) years of seniority gets paid the same amount as the gym teacher 
with 1.) years of seniority. The science teacher then jumps into the 
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private sector at a subetantiai increase in salary, and we lose that 
person teaching childien for Use t&t of the person's productive 
years. / 

It seems to me that l^b Wi i^mpletely ignoi^ this, both in 
A and part B, Could you please r^pond to that? 

Mr. Simon. I would {^{Seased to. 

You are correct; the bill does ^mpletdiy ignore that. It become 
very, very difficult for ^ Federai^Government to intrude into the 
local Iabor-mana£^ment n^i^tion proo^ It relate &anidy, not 
only to science and math tead^rs. It relates to both attracting and 
keeping quality teachers, period ! 

If 1 <^ revert to tl» overall picture again« one of the things that 
is happening is the quality of those who are going into teacmng in 
this country is declining veiy^ very rapidly in terms of th<^ who 
are attracted. The vetbm s^»res in the last 8 years, for example, on 
SATs have declined 70 points~the math drop hs^ not been qizite 
as precipitous— among th(^ who ax^ pl^nnii^ on going into teach- 

^^^fhi top of that^ we have h^ a ^;udy in North Carolina and in 
Wisediism which su^g^te not simnly in math in sden<^ but across 
the Iboard we are losing numy of we ver;^ b^ most capable teach* 
ere. One of the reasons is touched on by our colleague. Bud 
MacKay, and that is base-level or entry*ievel pay. 

But another reason is one that ypii toudied on. I think it is one 
that the teachers' unions and the school boards and school adminis- 
trators have to face up to, and that is, if you are the very worst 
teacher in the school, you get the same nay as the very best teach- 
er in the school* and that discourages tne be^ teacher from stay- 
ing. 

Now. at the college level, we have solved this. 

Mr. SsNSENBRENNSB. If X could internet you on that At least in 
my State, which was one of the guin^ pig Stat^ the teachers' 
unions, in their bargaining positicm, have adamantly opposed merit 
pay ^^ms, Th^ want to have thxB uniform pay ^^ji^m, and it 
seems to me that my good fH^ds in the Education and Labor Com- 
mittee, who have far more ^cpertise in labor qu^ons than I do, 
ought to really be addr^sing this. You might be stepping on tails 
you don't want to step on, but I think this remains one of the 
m^jor problems in education today. 

Mr. SIMON. It is a ma^ot problem. The Congress has no constitu- 
tional basis to intrude in tms case. I would simply say it is a prob- 
lem, as a matter of fa^ it is a^problem ^lat I trira to address with 
a resolution in the last Congress* I did not get vexy much support 
on your side of the aisle, a resolution we brou^t up \inder si^pen- 
sion asking each State to set up a commi^on to look at the wnole 
question or teacher excellen(^. i think that is one of the points that 
has to be addr^ed. 

At the coil^e level, we have solved the problem, so to speak, by 
creating vairious cat^ories— profesror, Msistant profrasor, and so 
forth, r think, at the elementary and secondary level, eventually 
we have to have some kind of a gradation system, not simply at the 
arbitrariness of an adminis^tor, but to some extent cdl^^ial in 
judgment^ as it is at the coU^ level. 

But I think there are areas where the Federal Grovermnent tradi- 
tionally has not gotten involved, and teachers pay is one, and I 
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think we ought to insist entering this area While today the Peder- 
al Government might do something you and I would like in this 
area, tomorrow, if we start intruding, we may be doing something 
that we do not like, 

Mr. SsNSENBRENNER. Would you support i^islation that would 
provide a Federal merit salary supplement for outetanding teach- 
ers \in the math and science area to keep them teaching in the 
school^ rather than going into the private sector? 

Mr. Simon. I do not know that I would support it simply for sci- 
ence and math alone, but I think that &rea of a broader bill I 
would be willing to iook at. But again, we are talking about the 
Federal Government going much beyond where we have ever gone 
before. 

The Chairman. Let me make an announcement to the commi^ 
tee. First of ail, we will be having another hearing on Wednesday 
of next week to hear putside witness^. It is our intention on Feb- 
ruary 22 to mark up the bill and report the bill 

Now, the other part is that Mr. Simon may not know it, but his 
staff has arranged for somebody to preside over your hearing, so 
you can stay, 

Mr, Simon. OK, [Laughter.] 

The Chaieman. The trusty stM has kept up with the Members 
as they came to the meeting, and we will proceed in that order at 
this time. Some may get cali^ again, but that is their good for- 
tune. I had just been bouncing around as people raised their hands, 
but we will proceed down an oitier. 

At this time 1 will recognize Mr, McCurdy, 

Mr. McCuRDY. Thank you, Mr. Chairman. Again, thank you, Mr. 
Simon, for your efforts in this asea. 

The Chairman, We will operate under the 5-minute rule. 

Mr. McCuRDY. Right. Thank you, Mr. Chairman. Please start 
now, [Laughter.] 

I do not dispute the statement by the distinguished chairman of 
the Postsecondary Subcommittee of the Education and I^bor Com- 
mittee. He allowed myself and Senator Glenn to testify last year on 
this issue on the bills that we had introduced and reintroduced this 
year. 

I cannot dispute the fact , that he was talking about this issue in 
Congress in 1949. I was not born in 1949, so I do not have the lon- 
gevity nor the expertise that he does. However, I do bring some 
background into this area and have discussed this issue and have 
worked with a number of distinguished people who have been 
around longer than I have. 

I feel like that person who has been out on the train track with 
my knapsack waving on this issue, and all of a sudden the train is 
coming, and if I don t hitch a ride, I am going to be run over, 

I think that the time frame is very important here. I have some 
serious reservations about the lai^age, not the intent. My gosh, I 
don't care who gets credit for it; let's just get it done. But let^ do it 
the right way. Let's insure that we are addressing the real issues 
and the real problems. 

If language needs to come on this, that is great. I will jump on 
board that. I think that is superb. But we do have some basic prob- 
lems that I am not sure we have addressed. First of all, I think Mr. 
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Sensenbrenner and many people on the xninoiity side have ade- 
quately raii^ the qu^^ of upgK^ding the personnel, the reten- 
tion fiactor. I have a separate bill on tax credit for high-t^h firms 
to employ teachers that would help solve the pay diffi^rential qu^- 
tion. That is a very important question, one that a number of 
people on both sid^ of the sMe are c^uthors of and are support- 

need to have some language maVbe sugg^ting to the Wajrs 
and Means Committee-^r again we need to have an effort here* 
We have bipartisan support on this issue, so again, I think I am 
trying today to just s^. Let's slow tiie train down just a second to 
fully appraise this sittmtion. 

I nave already 14 as»)eiations, national associations, that support 
our bills, that nave worked closely with us: The Nationals Associa- 
tion of Secondary School Principals, the National Council of Teach- 
ers oi Math, the National Science Teachers Association, and the 
list goes on. We have worked with th^ people, we have worked 
with industry, to get their t^timonv and tiieir support 

Now, I understand one of the prralems you had was forgive- 
ness, but isn't your scholarship program a much l^iser {program 
than a loan forgiveness pn^ram, when you have the requirement 
that if they do not stay in the Held, if t£ey do not stay and teadi, 
then they are forced to pay the loan back? I understand you have 
some provision— I have not found it yet— that that the schol- 
arships might have to be i^d kick. Well, that is a loan foigive* 
ness, isn*t it? And shouldnT we look at the pwsibility of Imvhtg a 
tighter plan? 

Again, 1 mention the tax credits for the high-tech firms. I have a 
third bill that we have been working on for scsne time on retrain- 
ing and in-service training- Again, I think theife has been such a 
jurisdictional paranoia going on, I apologize to anyone in this area 
if I am stepping out of line, but there are jurisdictional fights in 
^,this body, and i understand that, ami I think, in the effort to over- 
come this jurisdictional nightmare that we appear to be having, 
that the people in this country and the issu^ mat we are trjring to 
solve are getting railroaded and ^nt down the' wrong track, be- 
cause we are not addre^ing the critii^ is^es. We are loading this 
thing up to such an extent that we are going to come out with a 
bill that has nothing of the original intent* We are just throwing it 
t{M?6tht?r. 

It is kind of like the tax bill of 1981. Rememter those thin^? 
Now everybody is sajring, My gosh, wasn^t that the worst thing 
that ever happened?, because you started the bidding process, and 
it started getting loaded up. 

Well, my statement is here — and maybe it is a statement for the 
record—we are bidding, we are plaving jurisdictional games. I am a 
second-term Member, so maybe i should not speak up on this issue, 
but, by gosh, to the American pubiic and to the people who have 
been working on this issue for a long, long time, 1 think we have to 
address it. 

I am not going to stand up here and wave furiously in front of 
the train. I am going to jump on the train* But let's please work on 
both sides to see if we can slow it down just a little bit, to see if we 
can improve the bill, because, who knows, 30 years from now, 
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maybe I can sit on that side of the table and say, In 1982, I was 
working on this issue, and maybe I can have that authority, but, 
hopefully, I will not be referring to the National Education or 
Emergency Act, or whatever the title is, and say. You know, but if 
we had only taken a couple more days that year, maybe we would 
have this problem licked today. Mayoe we would not have the cy- 
clical problems of shortages, the cyclical problems of demand. 
Maybe we could address those things. 

My bell has rung. I didn't evep get a question in. I apologize, Mr. 
Chairman. 

The Chairman. Vou made a good statement, Dave. 

Mr. McCuRDY. I sense a frustration here, and I think you sense 
my fnzstration. And again, Mr. Simon, you know that this is not 
directed at you. I am just maybe venting here a little bit because I 
feel that this is the supertrain that we rode on in Japan, and they 
have better technolc^ than we do. We cannot even get trains up 
to 50 miles an hour in Oklahoma any more b^^ause of the tracks. 

We have problems here. I would hope that we would take just a 
little bit more time to work out these problems. 

By the way— one last statement— I am on the Armed Services 
Committee, I am on this committee, and I am also on the Intelli- 
gence Committee, and so each of those points you raise alK)ut the 
CIA and languages and defense and industry and education are 
areas of concern, and I think we have to address it. 

Thank you. 

Mr. Simon. If I could just r^pond briefly. Mr. Chairman, first of 
all, I want to commend my colleague for his leadership. There is no 
question that you have done more work in this area recently than 
probably any other Member of the House, and perhaps any 
Member of the Senate. I am not qualified to judge on that side. 

On the turf area, I am not one who gets in ail kinds of turf 
fights. I have always found I had plenty of work to do without 
trying to do that, and at some point there was, I think, largely 
maybe between the staffs, some unhappin^. I suggested to the 
chairman of my Education and Labor Committee that he ought to 
get together with Chairman Fuqua. He said, Well, you are on both 
committees: you come along. The next thing I knew, I was there, 
too. 

But I think we have to be working tc^ther, not only between 
committees but between the two parties. We are not talking about 
a partisan ti||ng here. This is something that we ought to be able 
to agree on. 

We did talk about the tax break thing. That was discussed at 
some length. We finally decided that the last thing we needed was 
a bill that is going to have to go to the Ws.ys and Means Commit- 
tee, too. And so tliat was dropped for that very practical reason. 
But there is no question that our committee would just overwhelm- 
ingly support such a provision. 

On the forgiveness on the loan thing, we modified that, in part 
because CRS told us that the loan forgiveness, the experience is 
that it just does not work as well as a grant, with strong service 
and penalty provisions. And so we modified this. Instead of, as the 
bill originally was drafted, you have to teach 5 years and then you 
get a forgiveness, we require that you teach 2 years and you get 1 
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year forgiveness on your scholarship* The feeling is that this is 
worth an experiment, that it might worfc, and that it might help. 

Mr- McCuBDY. Excuse me. How do you give a forgiveness on a 
scholarship? 

Mr, Simon. Well, I have to tell you, I don't know exactly how 
that woz^. How do we strud^ure that? 

Mr. McCuRDY. I mean, it is a scholarship, is it not? A scholarship 
is a scholar^p; it is not a loan. A sdiolmship is a giveaway. You 
either earn it by merit or by ne^, vhereas a loan is something 
that there is a contract There is not a contract in a ^olarship. 

Mr, Simon. Can I refer to my staff director here? 

Mr. McCuRDY. your distingui^ed staff man is a good 

gerson. I have worked with Buddy a number of times, and maybe 
e can tell me. 

Mr. Blakey. The provi^on in the law says simply that for every 
2 years that you teach, you don-t have to repay it If , in fact, you 
fail to fulflii the servi<» commitment, then you would have to 
repay the sdiolarship, even thou^ it is given to you. ^ 

In the area of ^rvice obliga^<ms, there are a number of other 
Federal pr<^rams which we havp, one of whi<^ is in the health 
area. As the chairman indicated a few seconds ago, CHS has done a 
study on NI^L, naticmal direct student loan fomveness, and on 
grant prc^rams- The track record says that labor ^ortag^ are not 
removed with loan forgiven^; they are moi^ expei^ve than a 
grant program. Two essential things must be there* One, if you 
have an extensive service commitment and a penalty for failure to 
complete the service a>mmitment on ii grant prc^ram, that works 
better than a loan forgiveness pn^ram. 

So, in a sense, we have patterned th^ after the health service 
scholarship prc^am in which you have a requirement— you get a 
grant, it is a grant, and you teach or you go into medical school 
and serve in an underserwd area. If you fail to complete the com- 
mitment in the under^rv^ area, then you are obligated to repay, 
and there is a penalty provision. 

What the CRS study says is, with that kind of provision, that 
that works better than a loan foi^veness program. 

Mr. McCuRDV. Mr. Chairman, I ask unanimous consent to pro- 
ceed for 1 additional minute for one question. 

The Chairman. Is there objection? 

[No response.] 

Mr. McCuRDY. Thank you, Mr. Chairman. 

I have read that CRS report by Forbas Jordan on the experience 
of the National Defense Education Act. I know what you are talk- 
ing about. I difter totally because it is two different programs. We 
are talking apples and oranges. Mine is much tighter, and I think 
loan forgiveness is tighter. v^^. 

When you talk about scholarshij^, grants— and, again, it may be 
the language. Maybe we ought to Just say it is a loan* I do not 
know, but I am just raising the point, and the bottom line again is, 
we are rushing into thia That sounds like a fee simple with condi- 
tion subsequent or some crazy thing out of ancient English law or 
something. I don*t know how that works. Maybe we should have 
the national association or one of these teacher groups come in and 
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say. What is your experience?; How do you think this is best han- 
aled? 

There are just so many questions that I have. A^n, it is the 
frustration that I have not had a chance to have them adequately 
addressed. 

Mr. SiMov. If I couid just add, the way we had the bill originally 
drafted was that you had to teach 6 years, and it was these teacher 
groups that came in and testified that said, We don't think that is 
going to work. And so we modified it to the 2 years of teaching for 
1 year of forgiveness. That was their testimony. They felt this 
would work more effectively. We felt, let's try it. 

The Chairman. Mr. Gre^? 

Mr. Gregg. Thank you, Mr. Chairman. 
»*L.^°^^^ ^ "Amen" to everything that Congressman 
McCurdy said. He said it with the intensity and feeling whJch 
comes from a person who has been intimately involved with this 
i^ue, as I have been, at a higher level than I have been, however, 
as one of the leaders, if not the leader, in the Congre^ on the 
issue. He is absolutely correct; this is being railroaded through. It 
IS an excellent metaphor to use to express the actions that we are 
bemg confronted with here. 

Quite honestly, Congr^man Simon, I have respected you for 
many years, but I do feel that you sort of insult our intelligence 
when you come here and tell us that this is not a partisan issue, 
that you are not addressing this in a partisan way. 

>ye offered, as a minority, to participate in this process. I was not 
invited to testify before this committee which held these hearings 
on your bill, nor, from my understanding, was anybody else on the 
minority side on Science offered that opportunity. 

We were not given the opportunity to review these documents. 
This is the first time we have seen tnem. Had it not been for the 
intervention of the ranking member on this side, we would have 
had a markup today on this. That is how fast this was coming at 
us. We would not have even seen the bill. It would have simply 
been marked up today without our even seeing it, and it was 
simply through the intervention of our ranking member and his 
good offices with our chairman, who is a very fair individual and 
understands the circumstances, which I suspect are beyond his con- 
trol, that we were able to put this off for a week. 

The powers that are moving this bill are not on this committee. 
This bill is being moved in a partisan purpose by powers beyond 
thiri committee. And I think it is totally unfortunate because, as 
Congressman McCurdy has said, this issue is one of the most ^en- 
tial that this committee is going to have to confront in this Con- 
gress and which this Congress should confront as a whole. 

The minority members are totally committed to the issue. I per- 
sonally have no problem with the dollar figures, and in fact I think 
your proposal is a fundamentally sound one. I happen to sui^cribe 
to Congressman McCurdy's approach on how the loan program 
should be set up. I also feel that we should delete the language 
which says that other courses of study shall be identified, because I 
think that opens the bill up too much. As to the foreign language 
issue, I think that that is a reasonable issue to have in there. Even 
though it is not math-science, I recognize the utility of it. 
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Jut, we are nc^ going to have time to address those. We are not 
going to have time to substiuitiveiy hear before ^lis committ^ the 
^su^ which Congressman M<£!ttrc^ has addre^ed. What we are 
going to have time to do is ^ on a few witness^ nest Wedn^d^ 
whom we can ^ther us, hopehzlly, who will he able to get a final 
copy of the bin; have uiem review it over the weekend and then 
have them addx^ it in a radiod manner that will not \>e substan- 
tive. 

It is really unfortunate the way this is being pre^«i, and Lthink 
it is going to reflect on us as a committee, on &e nrofessionalism of 
this committee, which has always been very hi^ and on the in- 
herent bi|iartisan approach which we have always attempfted to 
t^e in this conmittee. Ijust r^ret it 

As to your proposal on part B, I would simply, with those reser- 
vations—and also, I Uiink it ought to have some sort of sunset pro- 
vision—put them down fbr tiie record. 

Thank you. 

Mr. Simon. Let me respond very briefly. 

On the time track, I have not set that; that has been set by 
others. • 

On the imrtisan matter, lei me say, in faim^ to my new chair^ 
man here, Don Fuqua, that t in years in Congr^ have dealt 
with every diairman in this Congress, and I do not think there is 
any who (s willing to work more with people on both miSsB than is 
the chairman of our Science and f&^olo^ Committee. 

Mr. Gbsgg. Well, if the genttoan wifl^ yield there, I believe I 
structured my comments in a maimer whica did not reflect on the 
chairman of this <^nmi^e, beeai^ I do not cKmsider it to be the 
rfiairmffn who is polling this. 

Mr. SncoN. All ri^ And let me add, as &r as part B, and that 
is really alll am that knowledgeable ^ut, we wonced closely with 
Repubhcaxss on our subcommittee. Any witness tixat they wanted to 
call was called. The product that we have, while y<m may differ on 
sxme of the language—and, for .&&smplBt ma^ m f&mmd o^ten 
this one on wh^^ver the State school superintendent d^gnates— 
but tiie language, whatever its defects, is not parti^nly drawn. Fi- 
nally, Chairman Perkins did send a "Hear Colleague" to all Mem- 
bers inviting their testimony on the bill. 

Mr. Gbsgg. I yield badL 

The Cbaisman. Mr. Ma<^y? 

Mr. Mac^y. I will try to be brief. 

It is ironic that this would be the first actual bill that I would be 
participating in as a new Member of Congress. The States have 
been dealing and hying to work on th^ jm^lem for a nun^b^ of 
years. I have worked with the Southern Regional Sdu(»;don Board 
and the Southern Qovemoi^ Associati<m ai^a have chaired hearings 
where we got ^e teacher unions from ti» 14 Soutl^rm Stat^ to- 
gether and said, '*How we go about having suf^leipents for 
aries for science and math teachers?" As Mr. Sensenbrenner said, 
"There is no way you are going to deal with this problem unle^ 
you can raise the salaries." 

They have identified three ways we could do this that would be 
least objectionable. They never said that there would be an unob- 
j^ionable way, but they said there are three ways you could do it, 
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one of which would be to offer i2'month Mntracts with stipends for 
in-service education during the summer monti^, in effect giving a 
supplement. 

Another way is master teacher d^gnations. And a third way is 
an emergency supplement for math and science teachers. 

Now, the only thing I am worried about in this bill, frankly, is 
that we do not put it in such a way that it pannot deal with what 
the true emergency is. I am afraid that the language— and, unfor- 
tunately, it is in iikrt A— has sufficient restrictions so that a State 
getting this money— and it is not going to enough money to 
make a ni^or impact, anyw£.y. In Florida's case, it is $7.9 million, 
and $7.9 million is not going to do much, and it is not going to do 
anything at all if it cannot help the people in Florida deal with the 
question of salary supplements. 

What I would like to know is, in the complexity of the way we 
are trying to deal with it, is there not some way we could amend it 
so that the States could use this money, in effect, as seed money to 
move in the direction they are trying to move in dealing with this 
problem? 

Mr. SiMON^Let me teil you one other very practical consider- 
ation. In addition to being totally new turf for us if we get into the 
salary supplement thing, we are talking about huge increments in 
dollars. We are in a situation where the administration requested 
$50 million, where the Senate has a bill for $250 million, and we 
have a bill for $300 million. Now, if we add salary supplements 

Mr. MacKay. I am not asking that we add it* I am just asking 
that we put language in there saying that nothing in this bill shall 
prevent the use of this money for such things as salary supple^ 
ments in connection with in-service education or master teacher 
designation or a determination that there is a necessity for an 
en^^rgency salary supplement to retain math and science teachers. 

Mr. SiMOK. No. 1, there is nothing to orevent that right now. I 
gut^s I would not object to inserting that language, unless we 
ended up getting some massive labor-management problems with 
school superintendents and some of the teachers organizations, I 
would be concerned about that, 

What we do provide, the summer institutes do— there can be a 
stipend, and that will help on the salary question. To that extent, 
there is a pay supplement. But again, when you talk about $7.9 
million in Florida, and if you are talking about using that money 
to add to the math and science teachers, by the time you spread 
that around <.the State of Florida, you do not have very much 
money for any |cience and math teachers. 

Mr. MacKav- J fully agree with that, and that is why I wonder 
about ail the haste of the bill. It is marginally relevant at best. 

Mr. Simon, Well I guess my feeling is, what we have through 
scholarships, through summer institute, particularly, I think, can 
improve the quality of the teaching and attract more quality teach- 
ers into the field. But it does not address every problem we have^ 
and it does not address the most fundamental problem, and that is 
pay. 

Mr. MacKav; Thank you. 

Mr, SiMON. Thank you.. 

The Chairman. Mr. McCandiess? 
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Mt: McCandlkss. Yes; Mr. Siraon, I, too, am a new kid on the 
block from Caiifomia, but I am not new to the problem that you 
have presented us with this morning, /having spent 12 years in 
Uxial government and s^ing more the ^lure of ^ucation than the 
suce^ of it, by the si^ of our county ,^oteis and those who inhabit 
them oh a monthly basis. 

i have a coxicam here that we do not seem to address, and that is 
that thesfe^-teachers that we are talking alx>ut> irrespective of the 
numbers, stm out as students. Successful students are people who 
Have acquired certain skills, basic skills, in the learning pnx^s. 

One of the problems in the California institutions is the level of 
the finished product at the secondary education stage in moving 
into higher education and their inabihty to ftmctioi* in that arena, 
which in a sense would ap])ear to me, if my scenario has some va- 
lidity, IhM we need to ^idr^ that area of basic skills in order to 
have a Imter product* entering int» the educational field for pur- 
|K)ises of makmg a career out of it And in so doing, the numbers, it 
would appear to me, would increase because uie motivation of 
wanting to go further would be there due to the fact that they had 
mastered their basic skills. 

This is kind of an old-hat, rehash ty^ of thing, I reali%, but this 
appears to me, with all due r^pect to the intent, to be some kind 
ot a band-aid approach without the nece^ary solid foundation upon 
which to build. I do not know if yvn wish to comment on this or 
not. 

Mr. Simon. I would l» very pleased to comment. 

It is, in a sense, let's say a bandage rather than a cure, but when 
there is a wound, sometimes a bandage is better than nothing. 

We do not pretend that this solves the basic problem, and you 
are correct. It is very interiesting that the dean of the graduate 
school of the University of Oregon did a report for the Office of 
Technology Assessment [OTA] that says, we can address this prob- 
lem a little, but if we are really going to look at the math-science 
field, we have to address the total education picture, and that is 
what you are talking about 

We have some major problems. Let me just give you two statis- 
tics that are really frightening, given to us by the Secretary of Edu- 
cation a couple of months a^u. Of the 17-year-old blacks in this 
country^ 47 percent are functionally illiterate; cf the Hispanics, 56 
percent. That says something about the kind of educational ofTer- 
ings in California and Illinois and elsewhere. 

If we want to develop people with the right kinds of skills, we 
have to be looking at the total education picture. But in the mean- 
time, we have an immcKiiate and very pressing problem in this 
field uf science and mathematics and foreign language that we 
cannot simply ignore and wait until that day when we gradually 
Uf^rade the quality of our public schools. 

It is the senj^ of our committee and it is the sense, I think, of 
this comnuttee that that ought to be addre^ed. A bandage right 
now is not the same thing as more fundamental surgery, and we 
are not suggesting it is a substitute for that, but it can help in a 
very immediate problem that we face in this Nation. 

Mr, Mc.<^AND!Jcss. Another statistic, if I may, Mr. Chairman, tliat 
is ai^tounding to me was brought out in some kind of a discussion 
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the other night. That is that 40 pefcent of the graduate engineer- 
ing students now in the United States are foreign-born, which is an 
indication possibly that from deveiopment of teaching sources we 
do Mi have a solid base upon which to go forward in developing 
these teachers. However, we support them or subsidize them or try 
to educate them. The motivation for our own home-born, home- 
grown, evidently is not there. I do not know how this would fit in. 
Maybe you would want to comment on that. 

Mr. Simon. Weil, it is a problem, and I think it relate to all the 
other problems. Japan last year graduated more engin^rs than we 
did. Japan has half our population. When you subtract thc^ who 
are foreign students among our population, the figure become 
even more dramatic. 

Japan, the year before last, graduated twice as many electrical 
engineers as we did. Who is going to be ahead 10 years from now in 
the electronics field? Well, you don't need to be a prophet to figure 
that one out. 

So we have to addr^ the problem, and this bill is an attempt, 
however modest, to at least say, Let's take a look a little more at 
this problem. 

Mr. McCandless. Thank you, Mr. Simon. Thank you, Mr. Chair- 
man. 

Mr. Simon. Thank you. 

The Chairman. Thank you, Mr. McCandless. Mr. Valentine? 

Mr. Valentine. Thank you, Mr. Chairman. 

Mr. Simon, my State, North Carolina, needs this kind of help as 
much as any other State in the union, perhaps more than most. 

I am, of course, a new Member. I was around in 1949, but I was 
not in the Congress. It is going to be very difficult for me to vote 
against this sort of thing, to vote against this legislation, but I des- 
perately want, especially for the first really important vote I cast 
in the Congress, to understand what it is that we are asked to do. I 
do not want to just have a problem identified and have the Federal 
Government throw a bale of money at it. 

Without asking the impertinent question, what do you think the 
chances are of having the powers that be slow down on this process 
and give us an opportunity to understand more fully what we are 
asked to do? 

Mr. Simon. Well, I think that question probably ought to be ad- 
dressed to the chairman of your committee and to the chairman of 
my committee. 

As you will learn when you are in this business, when you are 
the chairman of a subcommittee or a member of a committee, you 
take your marching orders and you do the best with what you 
have. 

1 have no personal opposition to slowing this thing down a little. 
I think, clearly, we ought to be on solid ground, whatever we do. 

Let me, if I may, digress for just a moment because you are from 
North Carolina. North Carolina is one of the few States that really 
has provided some leadership in this area. You have a State sui^r- 
intendent named Craig Phillips there who has put together, both in 
the area of foreign language and in the area of math and science, a 
program that is way ahead of most States, and you have a special 
high school for math and science where they attract students, the 
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oniy State in the Nation where you attract stiidente from ail over 
that State, and that school last year had more merit ^holars than 
any other school in the United States. 

North Carolina, because of ^e emphasis on foreign investments 
by your government and the Toreig^ language emphasis by your 
State superintendent, has more foreign investment than any other 
State in the Nation today. 

So while I am sure you see many areas where North Carolina 
stili has to move ahead, let me just tell you, you are ahead of Illi- 
nois and you are ahead of ail the other States around here that I 
see represented. 

Mr. Valentine. Well, I appreciate that. That soimds good to me. 
Craig Phillips is a good friend of mine, and I shall call him as soon 
as I leave here 

Mr. Simon. You tell him he was prai^ here today, ail right? 

Mr. Valentine. And tell him what you said about him. But I 
think tiiat is all the more reason that I would like to be able to 
explain intell^ntiy to Craig Phillii^ \^t we did* [Laughter,] 

One more thing and I will be lini^ed. This is probably not 
within the range of what you are here to talk about, but let me 
just kind of vent with you anoUier freshman frustration. 

As I look at the summary that was placed before me tixis morn- 
ing, it has title I on page 1, section 602, authorization of appropria- 
tions* There are so many needs in this country. Everybody s needs 
are the greatest and most important That section, that summary, 
says $260 million for fiscal year 1984. On the next line, "Such sums 
as nec^sary for fiscsl year 1985.'^ What in the world does' that 
mean? 

Mr, Simon. Well, that is a 

Mr. Valentine. K we ^;ere to sit here and say, well, now, we 
have just so much money to go around, and what do we have to 
spend, what is it supposed to mean to me as a new Ck>ngressinan 
when the language says, for fiscal year 1985, '*Such sums as neces- 
sary'? 

Mr. Simon. That means that for part A in fiscal year 1985, we 
are leaving it to the Appropriations Committee to determine the 
level of expenditure. It is a phrase that is used frequently in legis- 
lation in the House. You vnil get accustomed to the use of that 
phrase. 

Mr. Valentine. And, at the same time, accustomed to deilcits, 
Mr. Simon. Unfortunately, I fear you are right, I hope you are 
wrong. 

Mr. Valentine. Thank you, sir. I hope so, too. 
Mr. Simon. Thank you. 

The Chairman. I might point out that North Carolina has a very 
successful high school for science students, very bright students, 
science and math, and it has worked very successfully. 

Mr. Simon. And, incidentally, that is the kind of use — for exam- 
ple, Florida's $7,9 million may not go very far if you just spread it 
out a few dollars every school, but doing what North Carolina h*^ 
done really does something, and it does something not only to th<^ 
students that go to that high school; it says to tne other students, 
you know, if you really try and you excel, you have some incentive. 
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that you are going to get some special attention. I think that is 
worth doing. 

The Chairman. Thank you. 

Mr. Chandler. 

Mr. Chandler. Yes, Thank you very much, Mr. Chairman. I can 
see from the remarks of Mr. McCurdy and my colleague from Flori- 
da that we have some similar experience and background, and I 
want to ofTer to them my assdstanc« in achieving their goals and 
perhaps working together on some things that I am interested in. 

I do have a concern that I just want to state briefly. That is, I 
think that sometime as a society we tend to ^-eact to problems, and 
we are very much penduium-swing kinds of reactionari^. I think 
that the fundamental problem with education in the United ^tes 
is that teaching does not eryoy anywhere near the status nor the 
pay that it deserves; that in 4, 5, % 10 years it will be the social 
studies, the arts people who are here, saying that we have been 
overlooked and our people are ignorant of thc^ things. I think we 
have completely overlooked— and in fact it borders on criminal— 
what we are doing to the gifted and talented students in this 
country. 

This is no criticism of you. I tend to trust people who wear bow- 
ties. [Laughter.] ^ 

But I tnink that it is something that we certainly need to be 
aware of. 

I also want^ to state, as my colleague from Florida points out, 
that with $7.5 million to address curriculum improvement in the 
higher education institutions in the country, I am concerned that 
we are not spending enough and that we may in fact simply be 
wasting the amount of money because it is not enough. 

But the point that I would like to make, and ask your exi^ri- 
enced opinion on, is this. One of the things that we have done in 
the Sti^te of Washington, with some considerable success, is to 
expand the work-study program beyond just work in the public 
sector, most often at the higher education institutions themselves 
and into private industry; a very successful, although admittedly 
small, cooperative effort. 

Since I have joined the Congress a month ago, I have had the op 
portunity to speak with a number of people in industry, especially 
those in high technology, and ask them, would they lie interested 
in a cooprrative effort on work-study to expand what would be, in 
this bill, the $20 million effect for teaching scholarships for those 
heading into the teaching profession. The obvious l^nefit is, from 
the start, you take $20 million and perhaps, at a minimum, double 
its effect. You also give a teacher or a person who will become a 
teacher the benefit of the experience of working in the very indus- 
try that they wili one day be preparing students to enter. 

Probably even more basic than that, you provide a student an op- 
portuni y to earn his way through school and, therefore, will not 
have a loan to pay back. Additionally, for the benefit of the taxpay- 
ers, he will do it without having received a grant. 

Every study that I have ever seen shows that workstudy students 
invariably do better in school than do—and your staff man, Mr. 
Blakey, is shaking his head yes, absolutely—they always do better 
in school than do those whose way is paid. 
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My staff and i are wwking as we can- 1 would like to enlist 
the support of ail of you, afi»i especially you, Mr. Simon, to If 
there is not a way that we (^uid include, within this legidation, 
and I guess it is within the purview this committee— God help us 
if we have to lock iu>ms witSi the eentleinaii who was ent^^ng Ccm- 
gr^ when I entered the firat grade— but if we can work on part B, 
l»rha|» we could do sometMng, and I would like to enlist your sup- 
port 

Mr. Simon, Yes. Let me, first of all, indicate Mrt B that we are 
dealing with is $50 million. Part A is $259 million. So we have to 
be careful that we do not spread ourselves too thin. We have limi^ 
ed^resouro^. 

Mr. Chandler. Yes, dr, I understand that. 

Mr. &MON. Now, what you s£Qr about w^k^udy and cooperative 
education is ai^lutely correct In fact, in addition to the coll^ 
work-study prc^ram, mere is a special |>rovision in the law for this 
cooperative educaticm. North^stem University in Bf^^chusetts is 
the main school in the country that has l^h taldi^ advanta^ of 
it, but a mxmber of %hooIs around tbe country have, and it is an 
excellent prc^ram. 

What we do call for, very specifically, in this bill is tiiat these 
scholai^ps that are available be available to somebody who is 
working for Monsanto C%i^<^ who would like to maybe try 
teaching. So you can take somebody who is an engineer at Monsan- 
to Cheniicai, or a chemist there, give him a year (rf training and 
the stipends to go with it, and train that person to be a teacher. 

But, ci^iy, the more can ^u^urage coo{»ration, that is to 
everyone's benefit. It is toHhe benefit of indusby; it is to the tene- 
fit of our schools; it is to the benefit of the coH^^. 

Mr. Chan!>li^ Well, I wiU continue to pursue this. ThB chair- 
man of the committee, I am sure, will give time to develop this 
legislation. We have already started workic^ with the staff and Mr. 
Winn, in preparing an amendment that will be thoughtful and 
useful. 

Thank you, sir. 

Mr. Simon. Let me Just add, even the areas that are strictly the 
jurisdiction of Our committee, I am willing to work with anybody if 
you have amendments that you think would make sense. Now, ob- 
viously, even if I think it mak^ sense, I want to clear it with my 
Hepublican counterparts on my subcommittee so that we have 
agreement. 

But we have nothing written in concrete, and if you have some 
suggestions, we would be happy to work witii you. 

The Chairman. Thank you very much, Mr. Chandier. Mr. Lun- 
dine? 

Mr. LuNDjNE. Thank you, Mr. Chairman. 

First I would like to say to the gentleman from Now Hamps&ire 
and the gentleman from Pennsylvania, at least there are some 
people on this side of the aisle that do not want to look at this as a 
partisan matter and who are concerned about the haste and that it 
mav make waste. At least, speaking for myself, I would like to 
make a sin<^re effort to produce the best product we can. 

As usual, our colleague from Illinois has been a voice of reason 
here today, and I thinlc maybe tc^ether we can persuade some in 
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our party to allow some degree of reasonableness to enter into this 
product so it is not just a knee-jerk reaction. 

The first question I would like to ask you, Paul, is about the 
scholarship selection. How do you do it? You got rid of this— if I 
may be allowed — cockamamie idea of Congressmen nominating 
people, but how do you make the scholarship selection in your bill? 

Mr. Simon. Well, it is on the basis of population. Each State sub- 
mits—either the chief State school officer or the chief State higher 
education officer submits the nominations to a committee of 13 
people, 8 of whom are public members, 5 of whom are Federal 
members. The real work would be some done under the direction of 
the Secretary of Education. They will have a staff to go through 
and sort out those whom the committee will select to be the recipi- 
ents. 

Mr. LuNDiNE. The second area I would like to talk about is what 
has been nicknamed faculty flight, and there has been some previ- 
ous talk about retention here, and obviously there are some who 
have provided great leadership. 

You made the statement earlier, though, that obviously Congress 
cannot addre^ the problem of pay of math and science teachers. I 
am not sure that we should set our sights so low. I am a^izant of 
the financial limitations in this emergency bill, but doesn't the 
summer institute program itself contribute? 

We have had tratimony before this committee l^fore that, in the 
past at least, some of the institutes, if you can pay a math or sci- 
ence teacher to go to them, they serve a dual purpose, perhaps, of 
slightly increasing their pay and, second, providing some enrich- 
ment and some u{^ading of their knowledge of their fields. 

Mr. Simon. That is correct. To that extent, we do get into the pay 
issue, so we do addr^ the pay i^ue through the summer insti- 
tutes, but obviouslv, it is going to be a 1-year increase for whoever 
attends although the benefits will be lasting. 

Now, you do address the pay issues in the higher education insti- 
tutions to the extent that they are able to keep faculty on for the 
summer who operate the summer institutes. But I do not want to 
fool anyone; it is not a very major contribution to faculty pay. 

Mr. LuNDiXE. As a follow-on to this legislation, I would hope 
that, as a leader in this area and as a member of both committees, 
you might work on some of these ideas that have been presented. 
The practical down-home advice I get from people in New York 
State, at least, is, frankly, they are never going to address that at 
the local level because of the collective bargaining process. I do not 
know that I am for a big-money Federal solution, either, but I 
wouid realiy feel a whole lot more comfortable with this if you 
would not consider it out of bounds and would consider some ideas 
that might address constructively, at least in the areas of science 
and math* the need to do something meaningful about salaries 
which will address this faculty fiight. 

Mr. Simon. I am not opfK)sed to it. 1 have to say again, it has 
traditionally not been an area the Federal Government has gone 
into. My guess is that the committee would be very reluctant to 
start getting into authorizing money for te icher pay, fanecause once 
you start getting into this, you are getting into some real problems. 
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Mr, LuNDiNSL But we have teak prohlems in this OTuntry, real se- 
rious technoi<^cai pusblems, and you have identified many of 
\ them today, and many lasic education problems. I jnst think that 
\ the time for saying, frankly, the unions don't wwit m to get into 
\ that, may have i^issed^ and maybe we have to not in a con- 
^ frontation sense, but fas^ up to some of these realities. 
\ The final one I would like to question you about is what I omsid- 
er to be a serious prcbiemt||t^d that is with scientific or technol^- 
cai literacy, Aii well and g(X)d that we are tiying to do something 
about the 1 percent of p^^ie that go into science and matk How. 
about the 99 percent of the people who are not going into it and 
are just totally illiterate with r^;ard to technolc^? Is there any- 
thing in this bill or anything that you see as an immediate follow- 
on that can address tms whole question of science and the dti^n 
or whatever you want to call it? 

Mr. Simon. Yes, there is^ and that is through the summer insti- 
tute. If you ch^ the language, we leave this open enough so that 
a summer institute may not simply be for science and math teach- 
ers. They may want to bring in fourth grade teachers to give them 
some basic expertise in this area of science and math so that they 
can start addressing the kind of problem at the elementaiy level 
that you are talking al)out 

Now, realistically, the bulk of the effort will be for science and 
math teachers themselves* But I a^ume that there will be—and we 
have purposely kept this thing open so that we cbxi at l^ist begin 
to address what is a very real prol>lem. 

Mr. LuNDiKB. Thank you, Mr. Chairman. 

Mr. Chairman, previously there was some talk about the North 
Carolina program. This committee was privileged last year to hear 
from the Governor of North Carolina about Qiat I would like to 
ask whether you would be open, on your hearing next week, to 
suggestions about witness^, whether it be about that particular 
pn^ram or others. 

The Chairman. Yes; I would. 

Mr. LujTDiNE, Thank you very much. 

The Chairman. Mr. Walker? 

Mr. Walker. Thank you, Mr. Chairman. 

Mr. Simon, I promised the chairman I would be somewhat more 
dispassionate this series than I was before. I do appreciate the 
reason for which you have approached this, and I would hope that 
^ maybe, out of this, you would <»rry back to your colleagues on the 
' Education and Labor Committee the rather obvious bipartisan sen-^ 
timent of this committee. This is something which we feel qmte 
strongly should not replace the Jaf^ese biuiet trains with r^rd 
to sp»Bd of movement down the track; that here is something that, 
really, we feel we have a role t^> play, and that we would have 
some good su^^ions for impro ^nents in the bill, thus, mak i ng 
certain that we get a good bill. 

I have a couple of questions that just addr^ some general areas. 
The bill as I read it, 1310, has about $4{K) million in it. Now, if I 
understood you correctly, the administration's budget has approxi- 
mately $50 million in it. 

Mr. Simon. Yes. I am not sure where you get the $400 million. It 
is $300 million. 
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so 

Mr. Walker, Weil, 1310. thcu^ by the time you add on the title 

n section H 

Mr. Simon. Oh, title H. I am sorry. 

Mr. Walker fcontinuing]. Is another $100 million, 8o we are talk- 
ing about a $400 million bill — — 
Mr. Simon. Yes. 

Mr, Walker [continuing]. Compared to $50 million in the budget. 
Therefore, we come up with about $360 million of deficit ad(H)n 
here. Has anylxxiy talked alx)ut where we are going to find this 
$350 miiiion? 

Mr. Simon, I think the feeling on the part oftjur committee is 
that, when we are spending a lot of money in the ^a of national 
security, if anything is national security money, this is. If that 
means we have to take $S(K} million more out of the Defense De- 
partment budget, that is the l^st $300 million we can spend in 
terms of national defense. 

Mr. Walker. Of course, the problem I have is that virtually ev- 
erybody we hear around here is talking about taking money out of 
defense. 

Mr. Simon. I understand. 

Mr. Walker. The fact is, you could eliminate the whole defense 
budget and still have a deficit. So I have some problems with that, 
because that is everybcxiy's solution to what we are going to do on 
the deficit side, and I have some problems with that. 

Along with that, did the administration testify with regard to 
H.R. 1310? 

Mr. Simon. They did. Now, when I say 1310, they testified on 
H.R. 30, which was the original bill. 
Mr. Walker. And who testified on behalf of the administration? 
Mr. Simon. Secretary Bell. 

Mr. Walker. Secretary Bell. And did he make any comments 
with regard to the authorization levels and how he was going to fit 
those within the budget constraints of the budget that ne sent up 
here? 

Mr. Simon. I do not recall that there was any great discussion on 
the authorization level. 

You are talking about authorization level. Let me mention one 
other area where we anticipate there is going to be a fairljj sub- 
stantial savings, perhaj^ as much as $900 million, and that is the 
drop in interest rat^ on guaranteed student loans, where we will 
not be spending what was originally projected. 

Now, again, with deficits like we have, simply because $900 mil- 
lion becomes available do^ not mean we ought to be spending it; 
we ought to be reducing the budget. 1 think the fundamental ques- 
tion is, is this really of sufficient prioritv that this Nation has to 
move ahead on something like this? And ! have come to the conclu- 
sion that we have to. 

Mr. Walker. Isn't it true, though, that the administration has al- 
ready figured some of those interest rate drof^ into its budget and 
part of the savings that it has in its budget? 

Mr. Simon. That is correct, 

Mr. Walker, So the $50 million allocation would have already 
assumed that as a part of its overall budget figure. 
Mr. Simon. That is correct. 
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Mr. Walker. The other area that I would just like to explore for 
a moment on the money side is th^ issue that Chairman Perkins 
raised here earlier, and that is the fact that we had a pn^ram de- 
signed to do exactly the Iqnds of thin^ that this pr^ram i& If I 
understood him correctly, he said that the rea^n why that pro- 
gram went wrong was b^use there was not sufficient oversight 
those prc^rams, and we allowed them to became of a more general 
use eatery and thei^ore lost the effectii^n^ of that which we 
put in place 20 or SO years ago. 

My qu^ion is, why aren't we looking at some basic reforms 
which he — it was his statement — admits that there was not suffi- 
cient oversight? Why don't we look at reforming some of those pro- 
grams and getting mem back to iheir original intent ratiier than 
g^ing the route of simply adding on top of that which he is saying 
now raises some questions? 

Mr. SiMOx. Well, many of th^e pri^rams that he was talking 
about— and this predates my member^p in CoDgr^ and your 
membership in Congress-^were drcmped along the line. For exam- 
ple, summer institute wex^ drpopecL They really were an excellent 
pn^ram under the National license Education Act. They i^ly 
helped teachers tremendously, and so we provided a significant 
amount, about 35 percent, of our part B funds for summer insti- 
tute. 

Mr. Walker* Isn't it true that they were not dropped but they 
were folded into new prc^rams? 
Mr. Simon. Pardon? 

Mr. Walker- Most of thc^ older pn^;rams were folded into new 
programs, which I understood was whBt he was saying was the 
problem. We moved away from precisely^ the things th^t we origi- 
nally created programs for, moved them into more ^neral use pro- 
-ams, and as a r^ult, the general use prc^rams rorgot the basic 
intent of what we set out to do in the late Hfti^ and early sixties. 

Mr, Simon. Again, on part A, I am not competent to judge. On 
part B, that womd not he true. 

Mr. Walker. Thank you, Mr. Chairman. 

The Chairman. Thank you, Mr. Walker. Mr. Brown? 

Mr. Brown. Mr, Simon, I really do not have any searching ques- 
tions With regard to the bill, 

Mr. Simon. Good! [Laughter.] 

Mr. Brown. But I wanted to just elicit from you a few comments 
with regard to your idea about the relative role of the community 
colleges in this overall science education program, and the d^ree 
to which there is assistance. 

We sometimes forget that in between the base of a scientifically 
literate citizenry ana highly qualified engineers at the top, there is 
a large stratum of technicaii)^ trained people who have to fill what 
you might call the subprofessional jobs of society. There are actual- 
ly more of those needed than there are engineers and scientists. 
The role of training them is quite frequently in the community col- 
leges of this Country. 

How do you see the importance of this particular se^ent of the 
job, and what provisions are made for it in this legislation? 

Mr, Simon. We talked about that. There are some provisions that 
can help in the higher education end to uf^ade. You are absolute- 
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iy correct that that is an important part today. The msyority of 
freshmen in college today, for example, are m community colleges, 
and it is the community colleges, by and lai^, tiiat we train our X- 
ray technicians, our dental tedmicians, and so forth. 

But what we are really talking about here is the scien<% and 
math teachers. Other than the faculty at the communitv collies, 
this bill starts at the junior le^ in coli^ with the scnolarships 
and grants and does not help that freshman in a community col- 
le^ in California and Illinois. 

The theory was— and our colleague, Bill Goodling, felt very 
strongly on this— that if we want to have maximum impact, if we 
start at a little higher level, you are not goii^ to have a lot of loss 
of people who just do not make it through college. 

Mr. Brown. I>>n't we have a provision in here that allows teach- 
ers already teaching to re<»ive a gra»t for one year of additional 
training? 

Mr. Simon. That is correct, and that can be at the community 
college level, also. We also have provisions in here for improvement 
of the faculty, other provisions for improvement of the curriculum 
in collies and universities, and commtmity collies <^ take ad- 
vantage of 

Mr. Brown. 1 note that Uiere is a provision in section 628 which 
has allocated 15 percent of the fimds, and allows for 25 pert^nt of 
that 15 percent to be made available for programs which are de- 
scribed as under title HI of the Higher Education Act of 1965. 1 am 
told is community collies, bla£^ «»11^^ and small colleges. Am I 
correct? 

Mr. Simon. That is correct. It is not exclusively community col- 
leges, but community colleges are one of the m^or beneHciaries of 
title m. 

Mr. Brown. My main criticism of this bill, which I offered before 
the Education and Labor Committee, was that it still smacks of to- 
kenism a little bit, in view of the fact that it is such a small 
amount of money ovei^ for a very large problem. 

And yet, as I reflect on the matter, I am inclined to feel that one 
of our problems here in Congr^ is that we think we can solve a 
problem when all we can r^y do is point the direction of a solu- 
tion. I think, if we look at this bill as pointing in the direction of a 
solution, we will not get quite so frenetic dwut tailoring every 
comma and semicolon to reflect our perception of perfection in 
solving the problem. 

I am reminded, if I may just relate an anecdote, of a high school 
in what was once my di^rict which had the highest dropout rate 
almc^t in the Nation— low socioeconomic area, 90 percent Hisimnic, 
and very little achievement in my field. Then, last year, they had 
the national distinction of having a couple dozen of their students 
qualify amon^ the highest in the Nation on math tests. 

The people giving the tests thought there was fraud involved and 
insisted that they take it over, and they still came out the highest 
in the Nation. It was not because of a Federal aid prt^am but be- 
cause of one good teacher who insisted that those students learn 
math and who motivat«4 them. 

So if we can motivate the country, through this bill, to under- 
stand that this is an important thing, we will be making a contri- 
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bution. We axe not going to solve the proijiem with thip or probably 
anything else that vte do. You may cosom^t on that 

Mr. SmoN. Ym. I agree coB#ke^. I Ssink what we need to do 
is send a signal to the Nation, The United SUt^ Congress thinks 
this is important. You can call it tc&enism or w< atever, and we can 
di^gree. Our good Mend from F^ms^hmnia ^iinks it is too much; 
oteers ^ we are not ^ing n^rly ^iCHigh. But we at le^ send a 
signal to the Nation that this Is isi|}ortant 

'Hie o^er point you menticmed is abaolutel^ tru You find a 
s(^ool where students are achieving, whe^^ it is scien(^ math, 
foreign language, En^ish literature, or whatevi^ it is, and you are 
going to. inevitably find one teacher that resfl^ in^ires and sparks 

Mr. BaowN. If ! may make one final comment with r^ard to our 
friend from Penn^ivania, last year and the year before ne insisted 
that there be no money for education in tl^ National Science 
Foundation budget b^sause his President didn't think we needed to 

five that kind of a signal Fortodate^, our Pr^ident now feels we 
o to give that kind cS a sigosl, and t^ ^tleman firom 
Pennsylvani£ , in his wisdom, ha& dedded his Pre^ebnt is right and 
will support a reasonable pn^ram, and I c(»nmend him for that 
The Chaibman. Mr. Lewis, oo ymi have any questicms? 
Mr. Lswis. Thank you, Mr. CSiaizxian. 

Just one question that I liquid like to ask Mr. Simon. Why don't 
you have a sunset ai^lication in the biU? 
Mr. Simon. Well, we do, don't we? * 
Mr. Blakey. The bill's authorization is for only 2 years. 
Mr. Simon. Two years. 
Mr. Lewis. Two years, 
Mr. Simon. A ^year authorization. 

Mr. Lewis. So, at the end of 2 years, this bill then would have to 
be reenacted? 
Mr. Simon. Reauthorized. 

Mr. Lewis, Is there any way ^lat 5rour axmmittee is considering 
more fun4ing for the bill? I have been trained in the same State 
legislature as Mr. BlacKsy has, we have these beautiful pro- 
grams sent to us in the State of florida. I am sure the other States 
feei the same way. Then the money is cut off during the next bien- 
nium or the next additional budget So, although we are all 
planned programed and moving, we do not then have the money 
This concerns me about this biil. 

Mr. Simon. Right. One of the reasons for the 2 years is, in 1985 
we have to reauthorize the Hi^r Education Act then, and pre- 
sumably some of what we have here can be included in the reau- 
thorization of the Higher Education Act. That ordinarily is a 5-year 
reauthorization. 

Mr. Lewis. I see. Thank you. 

The Chairman. Dr. Mineta. [Laughter.] 

Mr. MiNfiTA. Thank you very much, Dr. Fuqua. [Laughter.] 

Mr. Simon, I want to commend you fof the leadership you are 
showing in this area 

I come from an area that you are well aware of. It is the fourth 
largest city in the State of California, 14th in the country. 

Mr, Simon. What is the name of that city again? 
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Mr. MfNETA. It is still the fasl^ ^wing. It is known as San 
Jose, Caiif., but it is in the heart of Silicon Valley, and frankly we 
are eating our own seed corn. We do not have enough coming out 
of the secondary schools to supply the necessary l^x>r for our high- 
technoloffl? industri^. In 1982, '^infrastructure was the buzz woni. 
In 1983, the buzz word is *^high technology/* 

But we have been having to live with this thing in our area for 
probably close to 20 years. The other area that is lacking, or where 
we are desperately short, is in the ability to retam good people at 
the university level in the teaching, cori», because our industries 
are able to get people, recruit i^ple, by offering them a little more 
money and a stock incentive plan and draw them into their re- 
search and development areas. 

1 recently had a conversation with the head of the chemistry de- 
partment at San Josj State University, who is recruiting at the in- 
structor level at San Jose State University. He is looking for people 
with Ph.D. s, and can only offer them $21,800. How we can attract 
people with Ph.D. s in chemistry into the university system at the 
instructor level with that kind of salary system is teyond me. 

I think what you are doing here is not laying margarine on the 
toast, but you are trying to tai^et the resources at a problem area. 
I think the next area we have got to tai^t is retention of people at 
the university level, to keep them there so that we are not eating 
our seed corn in terms of the future. 

I support what you are doing here. We have heard all kinds of 
things about it is not comprehensive enough, and so we ought not 
to do it; we ought to intrude into the educational policy at the local 
school district level; we are not spending enough money. 

But we cannot have it both ways around here, and I think thi^ is 
a starting effort toward trying to draw together the number of in- 
terests that we have on this subject area. I think, svith the kinds of 
comments that have been made here this morning, we will con- 
tinue to make progress in trving to put something t(^ether that 
will be, "to use a lousy word, meaningful/' But at least it is an 
efTort to initiate a targeted program, not one that is just broad 
brush, but one that is targeted, and I for one would like to com- 
mend you and to work with you in seeking final passage of this 
bill. 

The Chairman. Will the gentleman yield? 
Mr MiNETA. By all means. 

The Chairman, 1 might point out, one of the parts of the bill 
that has not been discussed is title 11, which is solely within the 
jurisdiction of this committee, and it is contained in the langu^e 
of t\w bill marked H.R. 1310 that deals with the part the gentle- 
man is talking about. It is targeted to graduate students, not bacca- 
laureate but graduate students, to go on and complete their Ph.D. 
degrees, particularly in these areas, to be the researchers and the 
professors in the universities in the years to come, because, as the 
gentleman point^i out, that is a very serious situation. 

There was a bill that we had that came out of this committee 
last year, and it is back in the bill this time, with only that provi- 
sion. 

Mr. (iRK(K;. Will the gentleman yield on that point? 
Mr MiNKTA. Surely. 
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Mr. Gregg. I would like to ask the chairman a question about 
that, because i have been looking at title 11. One of my concerns is 
that it is extremely general, especmlly on 16 in the first 
four lines, which seem to be the real guts of the authorizing 
language. 1%at is extremely general. It includes capital equipment 
and instrumentation, wl^ch are important i^ues, but I am not 
sure they are the issues we want to swddress, mainly that is retrain- 
ing and maintaining of math and scienc»' teachers, i agree with Mr. 
Mineta's concerns about having instructors at the collie level. 

I gu^ my question is, where do you perceive that this title 11 
addresses the issue in sf^cifics that yoU are Referring to? 

The Chairman. Well, I think it is all interrelated to title I, both 
parts A and B, but also title 11 deals with a very serious situation 
as it relates to college and universities. 

Mr. Gregg. But I gue^ my question is, I don't really see that 
language in there. I think there is lot of fx^turing language m 
here, but there is no specific language which directs that the NSF 
^11 use those funds for anything other than the very broad state- 
ment that it is to be expended on moneys for grants, research fel- 
lowshi|», capital 

The Chairman. I think we will offer an amendment to this to 
direct some priorities. 

Mr. Gregg. Well, that was going to be one of our concerns, quite 
honestly, and I look forward to the chainnan offering such an 
amendment. 

Tie Chairman. That would stress precoliege science and math 
training and industry exchange, instructional instrumentation, de- 
velopment for higher education, with special emphasis on ojmiRiter 
literacy, faculty development, and tojfinician training in engineer- 
ing and hi^-technology fields in 2- 4-year institutions and 
young engintering faculty retention. 

Mr. Gregg. Do you think, Mr. Chairman, there is any chance 
that the minority could work with you on that, the development of 
that? 

The Chairman. I would certainly hope so and would encourage 

Mr. Grego. Thank you. Thank you very much, and I would ask 
unanimous consent that the gentleman from California be granted 
3 additional minutes for the time I ju^ took up. 

The Chairman. Yes. We will not take that out of your time. 

Mr MiNETA. Really, I appreciate my colleague from New Hamp- 
shire on this score, but I have nothing more to do other than to 
commend our colleague from Illinois for S minutes for his efforts. 

Thank you very much. 

Mr. Simon. If I could just thank my good Mend from California 
and say I think his phrase is absolutely apt: We are eating our seed 
corn. That is exactly what we are doing. 

The Chairman. Mr* Reid 

Mr Reid. Thank you, Mr, Chairman. 

I will take the gentleman from California's time to praise you for 
3 minutes. I think, Mr, Simon, that you are to be commended for 
the work not only in bringing the bill to us but taking the time to 
testify here today. 
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I have just a little different feeling than a lot of the members. I 
served in a, legislative body a number of years ago, and since that 
feme I have watched the I^iature, and I think the only people 
that think the legislature moves too fast are thc^ people m the 
legislature. Everyone else thinks it moves like a turtle, i do not 
know who is responsible for pushing this Illation along, but I 
hope they continue to do so, beisuse if thei» were ever an emer- 
gency situation in this country, it ^ the pathetic situation we have 
at all levels of our educational institutions regarding science and 
math. 

!t is easy for us to say things like we don't have enough physics 
teachers to teach physics. But when you start giving statistics like 
you gave— and i was home\jrecently, and one o? the math teachers 
told me that we have lesc\ than 15,eOQ physics teachers in the 
entire country. Now, I do not know if that is right, but I do know 
that we have very few physits^achers. 

I think that we should continue to push this. ! would say to both 
the chairmen of the respe^^ive^eommittees that chairmen, in my 
limited knowledge, are damned \if they do and damned if they 
don t. If they don*^ piah something fast enough, everybody is upset 
at them; if they pHsh something too fast, then there are clamors of 
con<»m. 

I would respectfully' surest that this part of the bill that you are 
concerned with should 1^ limited to science and mathematics and 
exclude everything else from it. It is a limited amount of money 
anj^ay, and I think that that would strengthen the purrjse of the 

I would also suggest that, as the gentleman from Oklahoma sug- 
gested, this should be loans and not scholarships. That way we 
don t have problems in repayment, which has caus«i a great deal 
of concern with people throughout the country as to people not 
paying these back. 

1 would also suggest that there should be language in the bill to 
make sure that the years that they teach are consecutive in 
nature, so that there cannot be a 1^1 point raised that, I am 
going to complete teaching later on; therefore I don't have to pay it 
back because my educational abiiiti^ are still available to stu- 
dents. 

I would parrot what the gentleman from California said. Of 
course, there are all kinds of things wrong with the bill if we 
wanted to so-called nitplck the program. But I think the main di- 
rection of the bill is excellent, and I don't know of anything in this 
Congress that is more important to the people of this country from 
a -defense standpoint, from an educational standpoint, or anything 
we want to talk about, than this bill to do something about the sit- 
uation we have in science and mathematics. 

As far as the partisanship of the proceedings, we all recognize 
that we cannot afforti to be partisan, because once we get the bill 
through here, we have got to go to our colleagues in the other body 
and get their help, and that is controlled by the other party. 

Mr. Simon. I thank you very much. I always appreciate hearing 
from a former Lieutenant Governor. [Laughter.] 

Let me just make two quick comments. No. 1— and Dave McCur- 
dy knows this much better than I do— but I have served on the se- 
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curity task force of the Budget Committee, where we have zone 
into a problem. Our No, 1 problem in defense is peraonnei. If you 
are talking about defense needs, to prepare the kids in this Nation 
sc they have more knowledge in math and science so they can un- 
derstand how to operate a TOE missile is just fundamental in the 
area of defense. 

'^fe ^^"^ ^^"^ mention is an extremely important one. I 
wouid differ ni not including foreign languages, incidentally, for 
reasons I speiied out earlier. But the time factor is important from 
this an^ie, and that is that if we want to have the summer insti- 
tutes operate this coming summer, then we have to pass something 
before too long. If we don't get a bill passed and signed by the 
President until next May, for example, for all practical purposes, 
that rules out summer institutes for next summer. 

The summer institutes look to me like the one area where we 
can have an immediate infusion of upgrading into the quality of 
math and science teaching. 

Mr. Reid. At least, Mr. Simon, I think we should eliminate "Or 
other course of study," and there is other language in here "Or 
other appropriate subject." So let's limit it maybe to science, math, 
and foreign language. 

> Mr. Simon. I am willing to chat with you about those possibili- 

ties. 

The Chairman. One of the questions raised by Mr Walker Is 
there money in here for 1983? 

Mr. Simon. Well, th!at is a good question. No. OK, so we are not 
really talking about the summer of 1983, anyway. The summer of 
1984 would be our first opportunity. 

_ Mr. Walker. That is the reason why we have plenty of time. 

1 he Chairman. I might point out, you mentioned, Mr. Simon, 
- miittary. Last year, when we had hearings on the bill that I 

and many othere had introduced, which is now title H, General 
Marsh, who is the commanding general of the Air Force Systems 
Command testified in support of that bill and stated the Air Force 
alone, his department, was over 10 percent short of qualified offi- 
cers m the math, science, and engineering area, just to manage 
contracts that the Air Force has. You know, they have contract of- 
icers that are stationed with the contracts to make sure that the 
Govern ment is represented and the contracts are being performed 
according tq specifications, and particularly in technical areas. 

He said it was a severe impairment to the Air Force to be able to 
operate under these types of conditions. Many of the people, after 
they were trained, wouid seek jobs in private industry, where the 
tundmg was much more lucrative than maybe in the military serv- 
ices For mat matter, he was also concerned about the shortages 
that we have just in faculty engineering in our colleges today. We 
have almost a 10-percent shortage of faculty engineers right now in 
colleges that have been identified. - 

People such Jis the American Association of Mechanical Engi- 
neers, enfrmeenng societies, and others testified in some rather ex- 
tensive hearings that we had last year on this very subject, and I 
would suggest to some of the members, particularly the newer 
memlx'rs. to maybe get that testimony ai>d review it and see some 
ot the information that we received from people that are at the 
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front lines. The president of the America A^ociation of Land- 
Grant Coll^ies and Universities testified, the AAU, I think just 
about every organization I can think of 

There have been several task forc^ one headed up by Dr. Ed 
David, who is former science adviser to Pr^d^t Nixon and now 
senior vice president for r^tearch for Exxon Corp.; the prudent of 
MIT, and I c^uid go on and on. I have bsen all over this country to 
meetings relating to this very subject matter, and there is a great 
deal of concern dbout where we are going, pajrticularly in the field 
of higher education. 

It also gets back to the secondary schools as well as science 
teachers, and all are related. Hiey are all related to a very signifi- 
cant problem that we have facing us« 

Are there any further questions? If not, Mr. Winn had an ol^r- 
vation. 

Mr. Winn. Thank you, Mr. Chairman. 

Mr. Chairman, this has really l^n an enlightening hearing this 
morning. We have taken just aoout 2 hours and 15 nunutes* 

It is obvious that there is a lot of inters on both sides of the 
aisle in this problem. There have been some insinuations in the 
last few hours and prior to the hearing, tJiat possiUy the minority 
was trying to stop this bill. That is not true. It is obvious, by the 

guestions, it is obvious, by Mr. Chandler, Mr. McCandless, Mr. 
rregg, and Mr. Walker and tiie various members on our side of the 
aisle tiiat have put forward some constructive suggi^tions. 

Mr. McCurdy has given, really, the minority p^ition in this 
hearing this morning. 
Mr. McCuRDY. Now, you are going too far, Mr. Winn. [laughter.] 
Mr. WI^w. But we appreciate it, and we will adopt your quot^ if 
I may, Dave, when you said, "Let s slow down this ^^ding train.'' 
That IB all we are talking about. And you also said, '*Let's do it 
right." I am convinced from this discussion this morning that mem- 
bers from both sides want to do it right, as does Paul Simon, who is 
always very, very thorough. 

We have 14 new members of this committee, Mr. Chairman, who 
have sat through most of this testimony this morning. Many have 
participated. They had not seen the bill prior to yesterday or today. 

I would like to point out, if I may, that there is no Senate action 
planned on this bill, certainly any inm^ediate action, that I think 
would warrant this hurry-up job. We do not want to be partisan 
about it, but I would have to point out that in 1310 there are no 
Republican cc^ponsors of that bill. So that bill does look like to me 
that it is partisan, but it is obvious in the Scien<» and Technol(^ 
Committee that the inters and the enthusiasm and the construc- 
tive suggestions that have been made this morning are not parti- 
san in any way. 

Mr. MacKay expr^sed his con<^m about the haste of this bill. 
Mr. Lundine said we have got to have the best product that we can. 
I would just like to point out, Mr. Chairman, that I know you are 
under the gun, and I appreciate your saying at the start of the 
hearing this morning, as per our agreement, that there would be 
no markup, I just cannot believe that we would even consider a 
markup, certainly after hearing 2 hours and 15 minutes^ worth of 
testimony, that we would have tried to mark this bill up this mom- 
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ing. I think it would have been one of the greatest mistakes of the 
16 years that I have been on the Science and Technoic^ Commit- 
tee. 

We want to work with you, Mr. Chairman. If we can help bail 

%you out with whoever is pushing this bill, give us more time. On 
the minority side, I can si^ak for Mr. Gr^g and some of the rest 
of them. They are wiilii^ to take their weekends to try to get addi- 
tional witnesses that might help with the input into the bill. I do 
not know what kind of attendance we are going to have next week 
because of the current rumors that we may have pro forma ses- 
sions ali next week. That is going to make it pretty hard for mem- 
bers of both sides to get any kind of quorums, but I will guarantee 
you that we will dedicate the work of our staff people and as many 
of the minority members as po^ible to make this a bill that we can 
take to the fioor, that we can support, that we will be giad to sup- 
port, and that we will ufge the President to sign, and that we will 
urge tnat there be some action or similar action in the other body. 
I thank the chairman. 

I also would hope that maybe, with the help of members of both 
sides of the aisle who are interested in this, the February 22 date 
could be pushed back* Although you have given me the reasons 
that we should head for that date — maybe we can get that date not 
to be so set in concrete with the Speaker or Mr. Wright or whoever 
is involved. If nothing else, maybe we can both visit them on that. 

Thank you, Mr. Chairman. 

The Chairman* Thank you, Mr. Winn. 

Let me say that I think the Education and Laix>r Committee 
started holding hearings about January 3, and I am lining some- 
what facetious, but about the thinning of Congress, this session. 

Mr. Simon. H.R. 80 was intrcKiuced on January S and we held 
hearings later in the month. 

The Chairman. The Speaker and the leadership are very inter- 
ested in getting this bill to the floor as soon as possible, hopefully 
before the social security bill gets on the floor, which is scheduled 
sometime the week of March 7, The following week, they hope to 
have, or following that, the first concurrent budget resolution. 

Then we recess for a district work period and Easter the follow- 
ing week, the end of the week of the 24th. So that is part of the 
reason. We want to work with everybody. We want to make this a 
good bill. I think the Nation is looking to leadership from the Con- 
gress to do something about it. It is like the weather: We have 
talked about it enough; it is time we did something about it in a 
positive fashion. 

I hope that we will have a hearing next Wednesday. We will 
have a number of witnesses, and if you have witnesses that you 
would like to have heard, please talk to Dr. Poo? e and we will try 
toischedule them, and I will even hold hearings on Thursday if nec- 
essary. 

And then Tuesday we will start marking up the bill, and we will 
proceed under the rules in an orderly fashion, and all amendments 
that are germane to the parts that are within the jurisdiction of 
this committee will have an opportunity to be heard and voted on 
at that time. We will try to expedite the work of this committee in 
getting the bill to the^floor in cooperation with the Education and 
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Labor Committee* Ttiey have been most (Operative ih trying to re- 
solve any jurisdictifmal prob^m As I ta^ed be£ofe Chairman 
Perkins, the only turf that he and I disapee on is akiut horserac- 
ing, whether tii^ come £rom BIr. MacKay^s and my di^ct or 
Kentucky, and that debate will go on. But as far as this biH is con- 
(^med« there is not any problem with it. 

So we do want to proc^ in an oi>derfy fia^on and work with all 
members. If you have amendm^ts, we certainly want to consider 
them* I do not think that tS^ wisdom €$ this a)mmittee is always 
entered at the chairman of tJie committee or any odier mei^)e^. 
Every member can ccnitribute and every member has an equal 
vote. We do want to work with the members on this. 

Mr. Walker. 

Mr. Walker. Mr. Chairman, it s^ms to me timt one problem 
with the date of the 22 is that in order to that, we will have to vio- 
late the rules of the House. We wili not have the 8-^y layover of 
the bill. We are going to be in a poi^tion of havinig to go to the 
Rules Committee, get a waiv^ cm tne rules, at the y^ry ie^t, which 
means that you could inspire a rul^ fi^t ^ 

I think the point that some of us w(mid make is that we can 
probably come out of this ecHnmiUee with a bOI of geiieral agr^ 
men£^ There seems to be general s^grreement with minority and ma- 
jority in the Education and Labor Committee. We could prol^ly 
come up with a similar kind of approach out bf tliis committee that 
would allow us to bring tJiis biU up under suspenmon and have a 
fairly non<^ntroversial bill. 

It seems to me, though, that if you are taking it down such a 
track that brings about a need to waive rul^ and everything else 
to get it to floor, we are just asking for some controverssy that prob- 
ably the topic does not deserve. 

I am just wondering if the l^dership cannot be prevailed upon 
to at least see that here is something where the kind of cooperation 
that would be ii^ired would be a real signal to the Nation. Paul 
Simon has put it well. You know, if Congre^ wants to signal to the 
country that this is something that neem to be done, and if we are 
doing It with reasonably minimal funding, then at that point it 
seems to me that there ought to be as united a front as possible. 
We have the potential of achieving it on this bill; it is just difficult 
to achieve it within the timeframe that we have been given. 

I would suggest that if we a>uld do it in a way that we do not 
end up in violation of the rules, it would certaimy serve the best 
interests of the overall topic and the overall goal that we are 
trying to achieve. 

The Chairman. Well, the gentleman mak^ a very good point, 
and I will certainly discuss it with the leadership and try to per- 
suade them that if we can act in an onierly fashion I think we will 
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have a much better product. But I am not sitting in that seat and I 
have not been elected Speaker. But I will certainly relate that The 
Speaker has been very acc^mimodating already ^ut the bill. But 
tl.^y would like to move on it prior to the social security bill. 
I Mr. Walker. I thank the chairman. 

The Chairman. The comnsittee will adjourn until 9:30 Wednes- 
day morning. 

[Whereupon, at 11:26 a.m., the committee recessed, to reconvene 
on Wednesday, February 16, 1983, at 9:30 a.m.] 



H.a 1316, EMERGENCY MATHEMATICS AND 
SCIENCE EDUCATION ACT 



WEDNESDAY. FEBRUARY 16, 19S3 

House of RsPBBGaENTATivss, 

COMMXTTSE OS SCIENCS AND TK3iKbL0G¥, 

Wa8kin0orh D.C 

The committee met, pursuant to call, at 9:Sd am., m room 2318, 
Rayburn House Office Buildis^, H<m. Don Fuqiia (chairman of the 
committee) pre^ding. 

The Chairman. T^e Committee on Sdenee and T^hnolc^ 
meets to hear t^tlmony, from witness^ repf^stii^ various sec- 
tors of the education conmiunity on H.R. 2810, and before that, 
without objection, permission to record and take photographs, both 
still and moving, will be permitt^. 

The bill, H.R. 1810, involve mathematics, science, and engineer- 
ing education, as well as pe»onnei We are fortunate to have the 
benefit of an outstanding group of witne^es who are involved m 
industry and education. I vrant to commend our «}Heagues on the 
Educatimt and Labor Committee for their quick actios in response 
to the needs of th© Nation and following the initiatives propo»d by 
the last Congr^ in this vital area. 

By workiB® togethel? the Education and Labor Committee and 
the Science and Tecimolagy Committee will bring befoi^ Congr^ 
a comprehensive biii dsiHisg with the needs of K:i«K» and engi- 
neering education. 

In his state of the Union address, President Reagan highlighted 
the importance of science and mathematics education in our Na- 
tion's pn^perity. 

On February 3, the President's science advisor, Dr. George 
Ke3worth, stated in testimony to this committee that the single 
most important inv^tment for our future is the Vacation of our 
youth. This is a uni«iue time in which there is unanimous reac- 
tion by leaders in government, industry, and education that ^ence 
and engineering education and jpersonnel are of crucial importance 
for the future. The time is now for decisive action by Congress. 

By combining the programs for precolle^ and p<»tseconaary 
education with a special engineering and personnel fund to help 
foster the quality of science personnel, H.R. 1310 represents a start 
in our response to the current situation. 

H.R, 1310 alone is not the final answer, but is a necessary begin- 
ning. This bill represents action the Federal Government can take 
and I hope it serves as an impetus to State and local governments 
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%o take action, since the fate of the Nation's education system is 
iai^eiy in their hands. 

The bill reflects a l^lanc^ between prc^rams and initiative pro- 
po^ for the National ^cirace Foundation and for the Deparfanent 
of Education. I thmk this hearing will provide us valuable informa- 
tion and I look forward to hearing our witnesses give the commit- 
tee further guidance in perfecting the bill. 

Again, I want to thank our witnesses for joining us here today 
we look forward to hearing from them. 

without objection, I would like to insert into the record a state- 
ment by ranking minority member, Mr. Winn, and then I would 
like to recognize Mr. Gregg for any comments that he wishes to 
make. 

[The opening statements of Mr. Winn and Mr. Waigren follow:] 
Opening StATsaasNT of Hon. Larky Winn, Jr. 

Mr. Chairman, I am very pissed to be here today and even more pleased to see 
the mi sctadule tlmt we have in front of us for this one true day of h^rings on 
this important i^ue. Given the huge number of witnesses, I will make my r^narfcs 
onef but 1 want to make a couple of points. 

First, Mr. Chairman, I want to (xmgratulate you on arranging for this day of hear^ 
ings. Ab ytm know, th^ fast track sdiedule <m thfe piece of l^ation initially called 
for both a bn rfftear mg and a markup last Wedn^y. Whilethis one day of hear- 
IMS IS no substitute for the carefix! and extensive consideration that this i^e 
should receive, it is better than havii^ no real hearings at all. 

Second, it was my opinion, based on our bearings of ia^ week— and I think this 
view IS shared by ateioet everyone who was there— that considerable improvement 
^ needed in H.R 131. either through amendments in this Committee, or in those 
li4ucation and Labor areas w© cannot touch through am«idments on the Floor I 
^.^^'^JT r?^ P^J ^^»ess^ today wiU have several constructive criticisms 
of the bill. I look forward to their te^mony as an aid in drawing up the proper 
amendmentij to offer at markup next week. 

Thank you. Mr Chairman. 

Opening Remarks of Rsk^^ativ^ Walorsn 

Mr. Chairman, today we begin the second day of hearings on H.R. 1310 before the 
committee on Saence and Technology. Last week we had the pleasure of a dialogue 
between our (x>I!eagues Carl Perkins and Paul Simon of the Education and L^r 
Committee and this Committee on the portion of this bill developed under their able 
leader^ip Today we will hear testimOTy from a broad spectrum of witness^ on the 
ments of the bill. 

Mr, Chairman, during the last session of Congress, the Subcommittee on Science, 
Kesearch and Technol(^ held extensive hearings on our nation's problems in sci- 
ence, engineering and math education and manpower. We heard from almost thirty 
witn^ses including a VS. Senator, pi^ents of collies and corporations, an 
award-winning high school student and educators from many ormmzationsTrhis 
testimony conviced most of my &ibcommittee and me that the problems facing tSis 
nation in math, engineering, and science education arid manpower are severe and 
^^P^^JPl^^^^^ attention. The testimony was overwhelming in this regard. 

This biH before us today, H.R 1310, has been drafted by tlte Science and Technol- 
ogy and Education and Labor Commits to be a multi-faceted attack on the prt^- 
lems m science engineering and math education and manpower. We ail realize that 
this bill is not perfect, but I believe it is a good bili, and I look fmward to the wit- 
nesses helping us make it a better one. 

* ^ particularly happy to join with you in welcoming Representa- 

tive Mills of the Florida House of Representatives, I am also very pleased to wel- 
come Dr Van Horn of Carnegie-Melion University and Dr. Holland from Allegheny 
€ ounty Community CToliege. both from my own city of Pittsburgh. 1 look forward to 
hearing their testimony. 
Thank you. Mr. Chairman. 
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Mr. Gregg. Thank you, Mr. Chairman. I woul^ like to express 
my appreciation and the ai^x^dation of the minority for your 
holding th^ hearings and ^coellent group of witnesses which 
have been put tc^ether« both by h^onty and xn^ority staff. 

This is an extremely important 28sue» as I think we all recc^nize. 
I believe that we have the foundation for building a very strong 
and effective bill in this issue and I look forward tp the testimony 
today to affinn whei^ we should go with ISIO. 

I would also like to make a correction for the record. That is that 
at the prior hearing when Chairman Perkins came before us, I rep* 
resented, and inamzrateiy, that thei« hsd he&n no request of the 
minority to appear before this rammitt^, relative to 1310. This 
was an inaccurate re^'esentation* I find out now that the letter 
w^ sent out by his a>mmitt0& with adequate notice relative to the 
h^rii^ and, therefore* ! apol<^ize to chairman on that point 

The Chairman. Thank ^u veiy mudi. 

I think we will take tJie witn^^ first of all, we will hear from 
our colleague, Hon. Wiiliam^Goodling, from Pennsylvania, who is 
one of the senior memi^rs of the Education and Labor Committee 
and one who has been very miK^ involved and interested in the 
field of scien<^ and education and one we are very Imppy to have. 

He succeeded his father in Congress, who was not only a very 
outstanding young man, but one that I was privil^ed to call a very 
close friend. 

BUI, we are happy to have you following in some big shoes and 
doing a fine job. 

STATEMENT OF HON. WILUAM F, GOODUNG, A REPRESENTA- 
TIVE IN CONGRSSS PROM THE STATE OF PENNSYLVANIA 

Mr. GooDUNG. Thank you, Mr. Chairman. I will not try to fill 
those shoes, I know that is not p<^ible, but I will just plug on and 
do my best 

I am happy to be part of a team effort We have several commit- 
tees trying to come up with some solutions to some vei^ serious 
problems. I am not going to read my testimony now. It m hot off 
the press, and we noticed coming over here that in the first para- 
graph, we have a typo, but I think you will know what the word 
means. 

Rather, I would like merelv to say that we on the Education and 
Labor Committee, particulaj^ly the Elementary, Secondary, and Vo- 
cational Education Subcommittee, haw worked to try to brii^ 
about a bill that we thought would serve the needs of the masses, 
the needs of the majority of the American people. 

As you may remember, we got excited a couple of dei^es ago 
when Russia launched Sputnik and we came up with NDEA, the 
National Defense Education Act. In my estimation we spent a lot 
of money— money that did not put us on the Moon* We had all the 
technology and all the brain power available to get to the Moon 
before NDE^. All we had to do was make a commitanent and turn 
our scientists loose with the qjoney and manpower to get there, 

But we went ahead with NDEA anyway and in my estimation, 
we just made the elite in the ^ience and math areas more e|ite, 
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and we did nothing to improve the illiteracy of the general popula- 
tion. V 

In considering the 6^rrent math and science edu<^tion problem, 
the Eiementarv, Secondary, and Vocational Education Subcommit- 
tee has decided that we need to focus on specific priorities because, 
although $400 million sotttjds like a lot of money, it is really just a 
drop in the bucket. Rather^than try to do all things for all people, 
we nave tried to address particular concern. 

We listened to testimony from approximately 50 witnesses- We 
received 50 different ideas of what the problem is and ^ different 
solutions as to how one solv^ that problem. In fact, some indicated 
that we did not have a ma^ and science education problem, and 
therefore, we should not be involved in tr3ring to solve it. 

When we were finished listening to all the testimony, we thought 
that our effort on the Education and Labor Committee should be 
geared toward trying to bring about literacy in the area of math 
and science throughout the entire papulation of the United States. 

Estimates are that 90 to 95 percent of the population is illiterate 
in to math and science terminology and technology and thus in the 
ability to do much in those areas. 

On page 4, of my t^timony, at the bottom, I indicate that we 
have worked hard in subcommittee to improve H.R. 30, which is 
now title I of H.R. 1310. It is not the exactly the piece of Illation 
that I would write if I had my way, but it is a bill that I think is of 
critical importance. 

The m^or focus in title I, part A, is on upgrading the skills of 
current science and mathematics teachers. 

Part B expands this upgrading of current science and mathemat- 
ics teachers to bring new blood into the teaching of science and 
mathematics, among other things. 

We have determined that if we do not do something to help the 
r !' nentary teachers who had very little math and science in col- 
lege, except one course on how to teach math and one course on 
how to teach science, we are really not going to be suaressful in 
making the American public more knowledgeable and more liter- 
ate in the areas of math and science. 

So part of our effort is to upgrade the ability of elementary and 
secondary teacher to teach th<^ subjects, and also to try to bring 
new people into the teaching field. 

There are two parts of H.R. 1310 which I would eliminate if I 
could, but unfortunately, we did not succeed in doing so in my com- 
mittee. I think we 1<^ oy one vote in committee on the foreign lan- 
guage part of the bill. We prevented it from being inserted in the 
elementary part of the bill, but it remains in the postsecondary 
portion, 

I believe that we should have eliminated the foreign language 
item because, first, we did not hold any hearings on that particular 
issue, and second, because we have so little money to work with 
that if we are going to add foreign language to the math and sci- 
ence thrust, we are going to reduce our effectiven^ by spreading 
our funds too thinly. 

The second item that I would have changed is the scholarship 
program to exclude juniors and seniors in coil^. It is my belief 
that you really do not know whether or not you have potential 
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teachers until they hcave completed thdr student teacn^. They 
(X)uid be briiiiant math and ad^ce yet be lou^ m\frant of 

a classroom. You don't kiujw until ^y^ve actually tri^ to. trach, 
as my 23 years as an educator, a principal, and a supenntrad^ 
have shown me. My hope wouM be that we would concmtrate on 
th<^ who have great potential \ 

Our goal is to attract people who need certification improvemeW. 
Because of declining enrolhnBits we have t^tchei^ who are eertir 
fied in general sci«i<^ but who are stuck te^n^iing one course ^ch\ 
in physios and advanced math without poss^sing the necessary 
traicdng. 

We would hope that with our schc^arship progiBm, we would en- 
courage some cf those people to come back for training to prepare 
themselv^ to teadh thew ad^ranced subjects. 

The administraticm's bill did not go ^ enoi^ in this area, how- 
ever, it^s on the right track. They are also ^ryii^ to bring back into 
the teaching Held some fine math and sden^ sdiolars who, be- 
cause of cutbacks, because of many other tliingSi find theinselves 
without a job at this particular time. 

There is one otiier area that I would encourage you to look into 
in your committee, specifically in title II. I hope that you would not 
overlook the role that the National Sdenc^ Foundation has played 
in supporting public service televi^oa I think they can play a real 
role m this endeavor to improve that ^ to 9&-per(^t illiteracy 
rate that we have in the areas of math and sden^. 

I think thc^ are the areas that 1 wish particularly to (K)ver this 
morning. I woiild be happy to answer any questions. One more 
item— I think one other <x>mmittee has to join us in this effort, and 
that is the Ways and Means Ckmmiittee. I think we need tax cred- 
its. The only way I can think of to try to ccanpete with the private 
sector when you are talkii^ about money to teachers, is 
through a tax credit pr<^ram. Somebody testified before our com- 
mittee and said, well, we have to pay math and science teachers 
more. Again, as a superintendent of sdioois, I hate to tiiink of that 
poor superintendent or prindi^ who is stuck with nayii^ math 
and science teachers one pric^ and the person who is doing an out- 
standing job next to them in another field, a different price. 

However, as I suggests to the N&A, we can give additional 
money to those teachers who are doing an outstandiz^ job in evexy 
field rather than giving the same amotmt of money fe^ everybody, 
regardless of whether or not they are canying their weight 

In that area, we need the Ways and M^ns Conmiittee. I think 
we also need the Ways and Means CSommittee to bring the private 
sector into the search for a solution to oiur problem. 

The best testimony that we get on our side generally com^ from 
the Superintendent of D.C. ^hools. She does not come in and hold 
out her hands aiid say, ^'What I need is more money.^' She comes 
in and tells us wiiat she is doing and, in listening, I have a feeling 
that her students will be better prepared for the years ahead than 
many other students because she has forged a real relationship 
with the private sector and is getting advanced technology and 
hands-on opportunities for her students that m€»t students never 
get. 
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So I think we have to develop a tax credit pra^tsm to bring the 
private sector into a closer re!ationsh^> vnm the schools in the 
areas of sharing equipment and sharing expertise. We need to pro- 
mote personnel exchanges-people coming in and teaching, and our 
people going from education into the private sector for ^ort peri- 
ods. 

Those are some of the areas that we are trying to deal with. I 
think it is critical that work well together and as I said* if we 
can include Ways an4 Means in this, I think we can go a long way 
toward solving some of the problems with which we are faced. 
I would be happy to answer any qu^tions, Mr. Chairman- 
[The prepared statement of Mr. Goodiing follows:] 




on 1310* cSw t^T^n&^ ltetKw»tlc« «ld Sciaaec Edacstlon Act 

I apprtcUt^ tbfl opt^orttmifijyuf t«sti£y today on t^e 1 consider to 
he a vital piece of l^i«l«tlo&. IYe« my pcrvp^rtivo of tvaatH^&rtt year* 
in educAtioo as a ceacbftr, counsalOT. pTlGc£p«l» sclu>ol bo^td pr«sideot asid 
school superiatcss4iat I aa ^1 a«ara of Fadersl prograwi tbat bava votkad 
and thos« tlut hava not* In addition, aa the aanior R«pu3?lican on the 
Ela&eocary, S^concary^ and Vocational Sducition &»beoaittaa« I fael that 
X have gained aofie ioaight vhich aay be usafol to Hes^ra of thia Coanittca 
OS you conaider B«K. 1310* 

My purpoae here today is to urge both proapt and careful deliberation 
by thia CoMittee on H.R. 1310. 1 as cure that, by you are a«are of 
the alarains facta res^rdina the probl«fts thia nation la currently facis^ ^ 
in the area of acience and ^theaatlcs. Aa noted in our Cowittee report 
on B.R. X31Dy noat States are auffcring abortagea of aatheiBatlca aod aclence 
teachers and In aoae States the almtagee are critical. Of 45 Statea retpond 
ihg to a national survey, 43 reported ahortages of sathecixtica teachara* 42 
of physics teachers, and 38 of chasistry taachera. Over the past. decade, 
the number of secondary level aathesacica teac!»ri being trained In colleges 
and universities declined 771; the number of science teacher eandidatea 
docliiKJd 65t* 

Stopgap efforts to abat^ the shortages have resulted in underqualif led 
teachers being hired* Of the teachers newly eaployed in 1981-82 to teach 
high school «sthem4tic8 or science, 50% were fonwilly unqualified and 
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8ci«ic« fduodstloa ladlcAttt that Itt^ ttU ^^Mmmtasf wehool tM^hmem Mf 
xiot pr«9«r«d to previte bi«£e lasmc^^ la aeliUM «i4 MtteMitica. X 
iiottld likm to ttrttftt that teelgyotmi «t Ite •litntw sebo^ Itvsl 

is «4«mtlAX if M bop* to euro urot^ad ous csmnt daelio*. 

TUt atfi^cr of statotts takiag idvaiict^ MttMStlst sod vci^ieo coitf M 
Is 4sDppl»g, itloog with tte overall I«v«I of studtots' •c&itvmmt ifi those 
aobjtcto* 

Oa«~hftIf of all U.S. Msb iclml atu^sta take no ait^aaclcs or tclaaca 
h&Tood tho lOth grada. 34S of otsr high aefiooi gradoataa btva eoi^Iatcd 

thTM yaara of aatbwitlea, ^ lata t^ 20S bava t4dc«t ttoraa y^ra of 
aci^ea^ Oaly Hsva tafc^ calcalua. 

ilacordlag to a wot^ ot thm Ktti^al Sciaisea 7^bara Aaaoclatioa* ma 
32fe000 elaaaaa in aei^ffia and aatteatica vMcli vara naadad for ^hool ^tar 
1982^3 could not ta acha^^ for lacle of taachert or r^omat* Som 
640,000 chiidriQ ntho uantad to taka acittca or sath vara raquirad initaad 
to uka couraas is othar mbjacta for uliich no ta > clwg ^rtaga axiafad« 
Tlia unavailability of coisrMa ia ptrtictdarly acuta for tS» aoat advancad 
levels. Thara ara only IQtOOO hi^ ae!»ol posies taatl^ra for tba nati<mU 
16,000 school di«trieta» and fanar than ona-thlrd of tha aehool diatrlcta 
offar phytic* eoursaa taught by qualif lad taacbara^ Ctlcultsa li tanghe in 
only 312 of l^nitad Stataa high ochoola. 9hen cooraas era Ut^ht by ttodar- 
quallfiad or out^i data toaeharai working wt^b Mt^taodard Batarial* and 
oquipiMnt, this undoubtedly aff«;t« ati^ontf ' ^Ivation to purtua additional 
coursfia in thoaa tub j acts. \ 
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Ma rKK^fliMd ioOiiridoalc *croM tbm politlc«i «p«:tn9i, tfsrmigbcmt 

hit 1982 ed&vocatioii addtm to tte Xttlooil 4e«^v of &i«»M« docUsodt 

Hi proUM tod«9 Ifi ol«MftCM^ «^ »ocoiid^ aehool 

•Aoush to co^tovii^ AMr£e4fc^« faMro abU^ty to dAvolop 

«dv»f^o oar tnditfontl isdostn«l Uum to cca^to 
i& latAtnatiooEi wtetpUeos. 

As oor CdnittM ctAt«s» Che erliis 1b Mtl^tics rad Kienco 

o^cstiofi dMtods solution* from sU Uvoli of govox«cat, loe«I» Stato 
«iid Fodoral* Sum f meets of the ^ohloet «te aore tppro^lately eddreeeed 
et tiM Stste or IocmX ievelj for exu^, eettiag of r«i|ttirMeate for 
greduetion or liotealttlss teefitm salerlee, Ikst State ead ImmI sovcroetote 
gives their d leper Itiee In eveiUble r^msrces eod IlsiteU^ in 
ooordi&etiog ecroee jtiriedietione, eanoot eolnv these dilwee elooe* There 
Is cXeerXy e role for the Federel g!uvmtvmmt^ to foeos oetloiieX ettenti^ oq 
coaditloos thet effect eli $i«rte of tt» eoimtry, to eoordioete efforte ttam 
e oetiooel perspective, to ^acoorege other levels of goveranent to seek 
soltttioast sod to provide eld Covsrd soae posaihle resedies. 

tte worked to isprove B*ft. 30 whieh, of eour^, hss hseoM Title I of 
S.S. 13X0« VhUtt it is not the ^&sct pi^e of l^lslstion X vouXd vrite if 
I hsd «y v«y. It Is ceruialy e bill thet X think U of critiesl l«port4flce. 
The major focus of Title I, Pert A is on upgradiog the d^lls of ctsrrent 
seii^e sad BitheBstlcs teachers. Part B expends this upgredi^ of ctsmist 
tcschei^ to, eaons o^her things, brlrjglag "new hlood" into the teaching of 
science aod aatheMtics* I etscwrase this Comittee, which has joint Juris- 
diction ovsr Psrt B, to keep the focus on t^je suaser institute progrs». 
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The dilcflw persists at the postsecomiary leval. According to a 
University of California survey, 92% of the MOJsen and 43; of the men in 
the freshen cU»s had already dUquaXlflcd cheuselves froa thre^-quarters 
of the possible aajora for lack of cufficient oatht^tics. Anoth«r national 
survey of prob^bi* aajora of entering fresbaen indicated that in 1970, 
52.400 college and university freshmen planned to major in mathaaatics or 
ii?Atlscic9. By 1980, the nuaher bad pluMScted by 802, down to 10,250. 

The NdCional Assessa^nt of Educational Progress found a steady decline 
in the si lenco achievcosent scores of U.S. 17-year olds, as laeasurcd in 1969, 
1973, and 1977. The fiational Assessocnc data reveal some particularly 
diiiCurbiiiR trends relating to the **higher order** skills, mich as mathesaatical 
prt)blen-tH^lvini;» .^nri to the "high-achievinf;*' students (those in the top 25X). 
Most i;-vfar vldi> dc^nionscrated .i lack of basic mathematical problesa-aolving 
ski Us; for ^^xainpic, ^87, were unable to find the area of a s<juare giver one 
ol its fUdcs. In the af oretnentloned assesstsents of science, the decline for 
hi^l\er-lfvel sfiencc skills was found to be twice as great as the decline in 
t*tr U?W4M -lijvA'l skills. The asse«f«8ents also s\wv the academically able 
fitudontfi loslnp. £;;round. Thr mathematics and science skills of high achievers 
M all three groups wen«u..d fell during the pa^t several yenrs, dropping 
hv J range of : ."y to i . j^. 

^* J:' J. .^ v^.^^'* V A:yjA^^L'*^^^'^! 

As vividly d<!m()nstr.TCea bv th<> above statistics, our nation confronts 
*'vriout*. uidospre.id problems^ in mn c h*»n};u Ic s and science education. These 
'r^r.^blfm?! ^H'rv.-,t:{« ».r U.'inetit .ir v , ?50i:ondary, nnd post secondary education. They 
I'trct rej.hiTs, stiiJcnt'*', cnplcycrs, and the military, Their severity has 
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Vmq recognized by individuals Across the political f^trua, chroughcmc 

th« rftgioQS of the country « aod in Muy profcssioms. President R««ssn» is 

I 

his 1582 cosvocetion address to the KetiowU Ac»de»y of Sciences, decXered: 



Tha prohleas today in elesentary and secondary school 
science and natbimtics education arc serious-^serious 
enough to co^rosise AMtica^s future ability to develop 
and advance our traditional industrial hai^ to cospete 
io International Barkecplaces* 



As our CoHittee report stages, the crisis Ifi ffl3<:heaatics aad science 
education demands solutions froo all levels of goverr»ent» local. State 
and Federal. Soiec facets of ths problems are roore appropriately addreased 
at Che State or local level; for example, setting of requireiaents for 
graduation or deter«iiolns teacher salaries, ^t State and local govem&«nts» 
given their wide disparities in available resources aad liaitations in 
coordinating across jurisdictions, cannot solve these dllemas alone. There 
is clearly a role for the Federal govemsent, to focus national attention on 
conditions that affect all parts of the country, to coordinate efforts fros . 
a national pf^rspect ive, to encourage other levels of govemsent to seek 
s:^lutions» and to provide aid toward some possible reaedies* 

Wfi: worked tc improve H.K. 30 which^ of course, has becoae Title I of 
H-R. 1310. While it is not the exact piece of legislation I woitld write if 
i h4d my w*iy, It is certainly a bill that I think is of critical importance. 
The major focus of Title 1, Part A Is on upgradiirg the skills of current 
science and laathematlcs teachers. Part S expands this upgrading of current 
teachers to. among other things, bringing "new blood" into the teaching of 
science and aatheaiat ics , I encour^sge this Comn^:tee, which has joint juris- 
dirtion over Part B, to keep the focus on the surooer institute program. 
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X do have sevftctl coi^«nu over Part B «^ich I would like to share. 
First> I catmot asdorsa the Men to implode csachers of foreign la&suage 
in thia legislation* If there is oae vay to destroy a program It is to 
ij«ake& asid dilute its focus.. This is especially true in a tisc when we are 
facing severe budgetary problens. This legislation is an emergency package 
designed to deal vith the cirtical probleas in s&i^^tics and science. 1 
knov that sy colleague Paul Sii^sn* who is a sesbcr of both the Education 
and Labor CooBslttee and the Science and Technology Comal t tee, is deeply 
cofivitted to addreising the foreign language problem. X respect his r>pinion 
and I concede that a probles in the foreign language area does exist. Ho%N:ver, 
X as convinced that K.R. 1310 is not the appropriate vehicle to address such 
A concern. I hope that the final version of the bill keeps its focus and 
directs our limited resources entirely toward the mathematics and science 
problems. 

In addition, I hope that the Teacher Scholarship Program In Part 5 of 
Title I can be more highly targeted on the recertif ication of current teachers 
and college graduates. X fear that too much time is Involved in developing 
postsecondary scholarship progranjs for potential teachers. I see this 
legislation as an emergency measure and not as a permanent progratB* In addition, 
our problem is not a shortage of teachers but rather a shortage of teachers 
who are qualified to teach sj^theoatics and science. Retraining teachers and 
college graduates who are not nov teaching appears to be a acre efficient use 
of resources than an undergraduate scholarship program. 

In considering Title II of H.&. 1310, the Fuqna bill (K.R. 582), I hope 
this Conaalttee will not overlook the role that the National Science Foundation 
has played in r,upporting public service television. Tbis activity has played 
a critical rolo in pruvidinjj a congistenr source of quality j..cli!nci: Information 
CO the American public. 

In c lording, I wt^uid likt^ to thank the Ch.iiriniin aUii Member ol tbt-» 
Coronittre for pr'->vi{Jing with thU opportunity to :*bare r.y views. 
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The Chairman. Thank you very much, Bill. Let me just say that 
I certainly concur with the points that you made about the overall 
concept of the bill. I am sure, as you pointed out, it is not a perfect 
bill that anyone would have written himself, but in the legislative 
process, we have to work with all the members and come up with 
what we generally think they would support. 

The part you mentioned about the Ways and Means Committee, 
and I think that is the part of the bill that Mr. McCurdy has been 
involved in, and I am hopefiil that can be taken care of in another 
bill and not subject this bill to any further delay. 

Mr. GooDUNG. No, I do not think we should try at this pomt to 
tack it onto ours, but i think it is something we have to encourage. 
Both committees have to encourage them so we ultimately have a 
total package to deal with the math and science education problem.' 

The Chairman. Right Thank you. 

Mr. Gregg. 

Mr. Gregg. Thank you. Bill. I agree with your concerns that you 
raised about the bill. I also feel it is a good framework to begin 
with. 

One point that you make is that we are working with limited re- 
sources here, and we have got to sort of target those resources. In 
part A, I noticed that although you limit the amount of funds 
which can be used for administration, and I realize this is not our 
committee's obligation, but it is just something that stands out. 
You limit the amount of funds that can be used as administration 
at the State level to o percent. There is no limitation when the 
funds are passed through to the LEA, to the local educational 
agency, as to what they can use for administration. 

In other words, they could absorb all those funds in studies, 
rather than getting it out into the field to support their teachers. 

Mr. GooDLiNG. I think we have language in the bill, m the 
report, that pretty well specifies what it is they are supposed to do 
with the money. It does not tie them down in precise terms, but it 
is still rather specific, I think. In writing legislation in our comniit- 
tee, we usually tie the limit on the State as far as administrative 
funds are concerned. We do not usually do that on the LEA level. 

However, I do not believe they could do, Congressman Gregg, 
what you think— what you are saying they might be able to do, 
nonetheless it is something that we can look at and if we can tie it 
down more, we would be hapj^ to do that to make sure that it goes 
to helping teachers and not merely for administrative and study 
purposes. 

Mr. Grkgg. One area that I also feel is an important way to re- 
educate, which is what you are talking about, our elementary and 
secondary teachers is through the summer institute program, 
which was so successful when it w.^ functioning at top level. 

I was just wondering if you could give us your views as to who 
should be operating this, whether it should be NSF or it should be 
Department of Education, 

Mr. GoouLiNG. Well, I think it should be a very close marriage. 
We indicate in our part of the legislation that the expertise for 
summer institutes certainly lies in the National Science Founda- 
tion. They know how to do it and we are not quibbling with that. 
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But I think that there has to be a close marriage between the 
Department of Education and the National Science Foundation. 

Mr. Gregg. I also share your reservations about the foreign lan- 
guage. There is also another section in there that says, "or other 
areas of whatever you feel is a shortage, such as home economics." 
That language, obviously, has to come out. 

On the foreign language issue, is there some middle ground here? 
I mean, can we ^ttle on critical langu^e such as Japanese and 
Ri^ian and languages where we know we have a distinct short- 
age? 

Mr. GooDLiNG. Let me say that I have the greatest respect for 
my colleague, Mr. Simon, and I know how he feels about the for- 
eign language portion of the bill. I have indicated to him that when 
we have money available and we are through this recessionary 
period, I would love to work with him on the foreign language 
issue. 

I do not really believe, first of all, that we understand what it is 
that we would have to do. I don't think we can realistically expect 
to bring about wid^pread bilinguaiisra in this country. 

My experience would indicate that after students have gone 
through a certain number of years of a foreign language, if they go 
to a foreign country for a semester where it is sink or swim, they 
come back able to speak the language. Yet they can spend 8 years 
studying, and many of you probably have, as I have, in American 
classrooms and never speak the language. I would hate to try to 
get by in Germany at the present time with my German in spite of 
many years of training in that language. 

So, because I do not think we really understand how to tackle 
, that problem, I particularly do not bij^ve it should be tied into 
this bill where we would only further dilute the little money we 
have at our disposal. 

Let me give one example. In the largest city that 1 have in my 
district, Federal funds were targeted to teach French on the ele- 
mentary level. All of the younsters took French on the elementary 
level. That would have been fine, if there had been only 16 or 18 in 
the kindergarten class or the first grade so tliat they could first 
learn how to read English. But this money was being poured into a 
foreign language program for youngsters who needed all of the 
help they could get in remedial math and science, and in reducing 
the number of youngsters per class in kindergarten and first grade 
so that the teacher had a fighting chance to help them. 

I do not think this bill is the place for any provisions for foreign 
language or any other subjects. There is not enough money in the 
bill and 1 do not think we have had enough hearings or enough ex- 
pertise to know what to do to justify additions to the math and sci- 
ence aims. 

Mr. Grecu;. One more question. Can you tell us how you arrived 
at the formula? Why did you not go to just part A? Why did you 
not just go to per-student distribution? For example, in New Hamp- 
shire, this formula works against our State because of the fact that 
we do not use State funds to sup^>ort our education system in the 
State, we use local funds by real estate taxe.s. 
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Mr. GooDUNG. It was a comprbmise. I do not have to tell you 
how formuias get written. If you're familiar with our committee, I 
do not have to tell you how formulas get written in our committee. 

We had to have a compitani^ and we worked one out with 
Chairman Perkins and Congr^sman Ford and myself, and the for^ 
mula you indicated was the OTmpromise, Because of limited funds 
we had to do something— that was the only way we could get the 
formula worked out 

Mr. Gregg. Thank you. 

The Chairman. Mr. Vt^ ntine. 

Mr. Valentine. Mr. Ch-airman, I thank you for rew^nizing me 
and giving me this opportunity, I am, like other members of this 
committee, pleased that— did you call me for a question or for 
the 

The Chairman. For a qu^on. I will <^ on you for the other. 
Mr. Valentine- I do not have any qu^tions, excuse me, sir. 
Hie Chairman. Thank you, sir. 
Mrs. Schneider. 

Mrs. ScHNEiDEE. Let me pick up where you left off in rei?rring to 
the allocation of dollars for iangua^ purposes. I am inclined to 
agree with you, and I also reo^ni^ that money talks, but is it 
really necessary to allocate dollars for language purposes in this 
bill, or would it be possible to provide language to authorize appro- 
priation dollars for the math and science, but also send a clear^ut 
m^sage that languages have to be part of our priority in address- 
ing our educational improvements? 

Do you think we could aixomplish the committee's intent, that 
way? We have had problems in listening to educators and everyone 
says, well, here is the shortage, here is Qie problem. 

it seems that money is not always the solution. Perhai^ we can, 
in this bill, send a loud signal that greater emphasis ought to be 
put on languages. 

Mr. GooDUNG. I would ^ren. That is why I said that the super- 
intendent of D.C. schools is such a breath of fresh air. Educators 
sometimes come forth and say that all we need is more money; 
that is not what we need. Money has not gotten us out of the prob- 
lems that we presently have. 

Yes, 1 think that foreign language is something that we should 
tackle, something that we should have hearings on, something that 
we should come up with a separate piece of legislation when we 
have an opportunity and when there is money available to fund it 
appropriately. 

I do not believe it should be attached to this bill, other than as 
yofe are indicating— assigned. In committee we did manage to pre- 
vent insertion of the foreign language provision in A, but Ic^t by 
one vote to remove it from B. 

There were so many proxi^ that rome people forgot how they 
were to vote which proxy, so we are hoping that we can knock it 
out completely on the floor rather than retain it as part of the bill 

Mrs- ScHNEiDEH. OK. One of the things that concerns me in the 
administration of this bill is in reference to a ramment made by 
Congressman Gregg a moment ago. That is that the National Sci- 
ence Foundation has had greater experience in providing that link 
of science education with the private sector. 
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I was just wondering, is the bill going to specify that it will be 
the National Science Foundation? Your response before was that, 
well, there needs to be a partnership between the Department of 
Ekiucation and the National &:ience Foundation. 

We have seen experiences before this committee once again with 
partnerships between NOAA and EPA and tpo often when you do 
not have one designee be responsible for theT administration of the 
program, you do not get the job done as effS^rtiveiy. 

Could you elaborate a little bit on that? 

Mr. GoonuNG. Our thought was that the content part, the strict 
content part, certainly should be handled by the National Science 
Foundation. We thisik perhai^ the teaching of may be construed as 
an educational function, and therefore something that we as a com- 
mittee have a vested inters in, but again you have to understand 
our committee. I think we made real headway getting the National 
Science Foundation involved in this whole thing. The summer in- 
stitute has always been handled very well by the National Science 
Foundation, and of course the technical material— the actual math 
and science-^is certainly in their i»iliwick. 

The teaching of that material, I think, p^rhaj^ we should be 
handled on the education side of the partnership. 

Mrs. Schneider. OK. You had also mentioned the jpubiic broad- 
casting. Ccu id you expand on the role there? 

Mr. GooDUNG. Someone on our committee wanted to take a cer- 
tain amount of this money, for instance, and use it for advertising 
the fact that we have a problem. But, I indicated that we have 
little money to start with, much less to spend on advertisement. I 
found out that the best way to educate the j^rents, is through that 
captive audience in front of you, the students, and they do a great 
job. They will do all the advertising that has to be done, but there 
are many public service programs that could do much to addr^ 
the problem itself 

I think public service broadcasting certainly does a good job now. 
But if they had a greater role, a greater opportunity, they could do 
an even better job, not only in the area of content, but in the area 
of telling us what the problems are and why it is so important that 
we tackle them and how different life is going to be in the year 
2000 than it has been in the past. 

1 would hope they would have an expanded role because I think 
they have done an exemplary job with the limited resources that 
they have had. 

Mrs. Schneider. OK, Thank you very much. 

Thank you, Mr. Chairman. 

The Chairman. Thank you very much, Mrs. Schneider, 

Mr. Walgren, and without objection, 1 understand you had a 
statement that will appear after Mr. Winn s, 

Mr. Walgren. If I can insert that into the record at that point, I 
would appreciate it, Mr. Chairman. 

The Chairman. Without objection. 

Mr. Walgren. Well, I certainly want to say how much I think of 
the approach and the contribution that Mr. Goodling has brought 
to this process, not just this process, but to the education programs 
that he has worked on in the past. 
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The thing that strikes me in ail this is that I wonder whether we 
have thoi^nt out the relationship between the Department of Edu- 
cation and National Science Foundation or given as much thought 
to it as we probably should as two committees. I realize that there 
is another authorization process following this for the National Sci* 
ence Foundational loan. 

But it strikes me that in the part B that is jointl;^ referr^ to 
both our committ^s, we have a number of pzi^rams in which the 
National Science Foundation has had a m»pr role in the past. 

I just wonder hew we should balance the responsS>iUties between 
those two agencies. For ei^mple, in the summer institute the Na- 
tional Science Foundation has conducted focus summer institutes 
for a whole number of years and really committed more dollars in 
thc^ areas that has been historically true with th& Department of 
Education. 

Can you give any guid^ from your point of view as to how we 
should try to sort out which agency d^s what? 

Mr. GoonuNG. I would first of ml agree with you that we should 
have given more time to this marriage and how we are bringing it 
about, but of course, you are aware, we are all aware of how we 
nished through the prei^Lration of this legislation. I spent a Satur- 
day and a Sunday, day and night, trying to get through the testi- 
mony because I thought we were going to mark it up the next 
Tue^ay although we had only had the t^timony the week before. 

As I indicated earlier, I think we must rely on NSF in the area 
of the teacher institutes, in the area of actually teaching the math 
and the science to the teachers. I think we must rely on them for 
di^emination of their research and how it can be used, particular- 
ly with things changing so rapidly in these fields. 

In fact, we added an amendment in markup which indicated that 
dissemination of whatever is learnt through this whole effort, this 
joint effort, should certainly get back to the schools and to the 
people who can make a difference in training students for the 
rapid changes of the future. 

So, I believe very strongly that there is a major role for both the 
NSF and the Department of SMucation, and again I would merely 
say that when you talk about technical con^nt that is one respon- 
sibiiity and when you talk about the teaching of that is another* 
The first can be handled by NSF, the second by the Department of 
Education. 

Mr. Walgren. So, it is your feeling that division should lie along 
the line of the National &:ience Foundation pursuing how the best 
way is to achieve a certain result with the Department of Educa- 
tion than delivering the program that, in fact, attempts to achieve 
that result. 

Mr. GooDUNG. Well, I think NSF has the responsibility to do the 
research and the development of programs. I think they have a re- 
sponsibility, as I said, in the institutes, and have done a fine job. 
When I talk about the teaching of, the actual how-do-you-teach, I 
think the educators have expertise in that area. 

That is why I indicated that I am concerned, and Paul and I 
have discussed this, I am concerned that we can do more for these 
people after we know that they can be good teachers. We generally 
learn that when they are student teaching. 
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Mr. Walgren. In my own mind, I have been wondering whether 
it would not be wise to have the responsibility cleariy divided so 
that one agency tak^ all of one effort and another agency, if it is 
more appropriate, takes all of the other effort. I am thinking of 
summer institutes at this point because it is going to be awfully dif- 
ficult to carry out coordination. 

It is also true that we ought to really— would it not be your 
view— really try to bring about an awful lot of transfer of .experi- 
ence between these two agencies that are active in this area? 

Is there a way that you can suggest that we can work on that 
I^rt of the problem 

Mr. GooDLiNG. Well, I think severail things. First of all, knowing 
that agencies do sometimes operate in a vacuum, a? committees in 
the Congress sometime act in a vacuum, what you say makes a lot 
of sense. I think when we are talking about the elementary and 
secondary teacher^ we are talking about a Department of Muca- 
tion function. 

But when we are talking about the pc^tgraduate level, when we 
are talking about those people who are going on into research, then 
perhaps we are talking about NSF. 

Joint committee hearings probably, if we had the kind of time 
that we should have had to put this l^islation t<^ether, would 
have been ideal. Of course, Paul has the luxury of serving on both 
committees. I do not, so I do not really know what you are up to 
during the year. 

I do think the division that I just mentioned would he one that 
you could make in responsibilities carried by NSF and the Depart- 
ment of Education. 

Mr. Walgren. I want to then just touch on the authorization for 
teacher initiatives in part C of the bill where we would authorize 
the Department of Education to spend such sums as may be neces- 
sary for teacher initiatives- I am just wondering how — we have had 
programs in NSF that have touched in that area. Clearly it is a 
very important area. 

If we get both agencies into that with such sums as may be nec- 
essary, it really seems to me it is going to come to some kind of 
very frustrating conflict. 

Mr. GooDUNG. May I say that part C was an amendment that 
came at the very end of our discu^ion, It does not take place now; 
it is for the second year. I would hope by the time that comes 
around, we would have worked out the specifics of responsibilities 
so that there will be overlapping and so there will be no fighting 
between agencies. 

Part C does not take place in the first year. It is a second-year 
provision, and of course, eventually the Appropriations Committee 
IS going to have to have a say in its application. 

I would hope that we could iron j^omething out before that 
second year so that we do not have the Appropriations Committee 
doing our job- 
Mr. Wai-GREN. Thank you, Mr. Chairman. 

The Chairman, Thank you. Mr. Walgren. 

Mr. Winn. 

Mr. Winn. Thank you, Mr. Chairman. I am glad to have the op- 
portunity to have Bill Goodling appear before the committee and 
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answer some of the questions. I do not tixink there is anybody 
much more knowledgeable in the field of education in Congress 
*han is our good colleague from Pennsylvania. 

At the same time, I would have to admit. Bill, after the kind 
words that somebody said that you are usually very conservative 
except when it (X)mes to education and ^metimes you get into an* 
other cat^ory there, but — 

Mr. GooDiiNG. Just putting the prioriti^ where I ^ink they 
should be. 

Mr. Wink. Priorities, I understand. Now in the part A section 
that we are talking about in the hearing today, was that originated 
by NEA? 

Mr. GooDLiNG. Part A? 

Mr. Winn. Part A. 

Mr. GooDLiNG. No, I have air^dy told NEA, but I suppose they 
are represented here today so I will tell them again. 
Mr. Winn. They usually are. 

Mr. GooDUNG. Prom ail the testimony that we received in my 
committee I clipped out what I thought each witness was saying 
and tried to consolidate their statements because I had the feeling 
that most of n y colleagues were not going to have time to read it. I 
nad to admit that NEA did not have anything in their testimony 
that I found helpful. Basically, they merely as&ed us to give them 
more money. 

I understand what they were doing — they were t^ifying on 
something that they had mstituted last year and wanted to have 
develop into i^islation, rather than t^ifying on what we were 
doing now. 

» I must say that I do not know that NEA had anything to do with 
this particular piece. 

Mr. Winn. Well, that is what I wanted to help clarify because 
similar 

Mr. GooDUNG. First of all, their bill was in the area of $2 billion. 
Mr. Winn. I realize that and I wondered how much input they 
had in this bill. 

Mr. Walgren. I hate to say none, but I would have to say very 
little. 

Mr. Winn. Well, 1 wanted to clarify that in my own mind be- 
cause I hiid heard, and could not verify it, that they wanted to 
carrv over their bill into 1310. There is a lot of difference between 
the |2 billion and the $400 million. They have a lot of other things 
that are not in there. 

Mr, GooDLiNG. Yes, they have a lot in their bill. We do not have . 
that kind of money. So see how conservative I was? 

Mr. Winn. Oh, yes, I want to congratulate you on that. 

Is there anyplace in this bill that, of the total between the three 
jurisdications, which would be around $400 million, as I understand 
it, that you think could be postponed or delayed without hurting 
the general intent of the bill? 

Mr. GooDLiNG. Well, as I indicated earlier, and my good col- 
league from Illinois was not here at the particular time. My con- 
cern is that by trying to add anything else besidt^ math and sci- 
ence to this bill, no matter how logically it seems to fit, you are 
going to stretch limited funding too far, particularly when we're 
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talking about $3(K) million in the House and $200-and-^me miliipn 
in the Senate for our entire effort 

As the bill is written now, schools are ena>uraged to use part of 
the funding for foreign iariguage improvement — that provision I 
would have delay^. Also, as I said earlier, my emphasis would 
have been on graduate students simply because I do not think we 
know whether a Junior is going to be a good teacher or not Again, 
Vm talking about targeting current teachers. 

We probably, in this enbrt, should have limits our efforts to 
current teachers, but because everything is accomplished by com- 
promise, we have expanded our focus- 
Mr* Winn. I (^ught that in your answers to Mrs. Schneider when 
you said that the result of your being a strong believer in relying 
upon the private sector. But, you had to compromise and the two 
gentlemen that you named are not known as being some of the 
m(^ conservative Members of Congre^ and so the compromise 
was about two to one, I see, by the total figures. 

Mr* GooDUNG. Well, you must understand Uiat in our commit- 
tee, the compromi^ is alv^ays two to one. 

Mr* WiKN* I imderstand utat Let me a^ yo.u, Bill, about some of 
the stibjects that ! think were discussed in your ccHnmittee and have 
been by some of our individual members t^e matching State grants 
with private industry, studeu^ work study prc^ams, and student 
faculty loan programs. Whidi of those and any omers that you think 
have gr^t merit, particularly working with private industry. But in 
the long run, if iiiey would help finance some of th^ prc^^rams, they 
could probably <x>m B out with some e^ctremely capable employees. 

Of course, that is, I suppose, based on the economy when it gets 
better* 

Mr. GooDUNO. As I indicated earlier, Mr* McCurdy, I think we 
have to get Ways and Means involved vis-a-vis tax credits in order 
to prevent math and science teachers from drifting to industry* 
However, tax credits alone will not do it all because there are an 
awful lot of headache in the teaching business. 

You also have to go the tax credit route, I think, when it comes 
to business sharing their personnel with education progr^ns, and I 
think you have to do it when you are talking about updating equip- 
ment* There is no way that any school mstrict, no matter now 
wealthy it is, can update equipment in the areas of math and sci- 
ence continually. 

In my estimation, it is a r^ponsibility that should be shared* 
Again, 1 vould say that if you were to bnng the Superintendent of 
the D*C schools l>efore your committee to testify, she will tell you 
how to facilitate the marriage of private sector and education pro- 
grams. She has done a b^utiful job thus far. 

Mr. Winn. Thank you very much* I do not have another ques- 
tion, Mr. Chairman, out I would like to get a commitment from 
Mr> Goodling, if his time allows, that he might help back up Mr* 
McCurdy before the Ways and Means Committee* 

Mr. GooDUNG. I would be happy to do that. 

Mr. Winn. Thank you very much. 

Thank you, Mr. Chairman. 
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The Chairman. Thank you, Mr. Winn. 
Mr. Giickman. 

Mr. GucRMAN. No real questions. I want to welcome you to the 
committee. As you may know, I al^ served on a school board for 4 
years and have some con<%ms about how th^ programs will be 
actually implemented in the school ^tem. 

I would only mention a a)upl6 of things. You may or may not 
want to ramment on them. You know, I do not want to throw cold 
water on all of this, I will probably support the bill, but i think the 
real need in the future is information skills, not so much science 
and education. 

That is, I do not think we need to be training pe<^le on how to 
produra computers, I think we need to be training |^ple/)n how to 
use them. So I just get— it looks like we are back in the wcie again 
where we are going bananas on trainii^ people in math and sci- 
ence, which is fine, but if they cannot relate it to each other, it is 
totally useless. 

I would hope that this does not bea>me kind of a way to make us 
feel better wnen the real problems in this world are talking and 
writing to each other, on science or whatever we do. 

The only concern I have 

Mr. GooDUNG. Before you came in, I had mdicated that one of 
our emphases was to try to do something with thc^ elementary 
teachers who have had very little training in the areas of science 
and math and in the relationship of those subjects to the real 
world we live in. 

If we do not do something on the elementary level the youngster 
may have a great appetite for math and science when he arrives in 
first grade yet not receive training to satisfy the appetite until per- 
haps seventh, eighth, or ninth grade. 

My. GucKMAN. I agree. I think ti^t the real foais and emphasis 
ought to be on the elementary world, because I am not sure, given 
the way the world is changii^, that we are going to change that 
many young folks by starting it in high school, when, in fact, we 
need to start it earlier. 

But I am just concerned about the fact that the real world of the 
future is going to be relaying information to each other. We are 
probably going to have lots of scientists. We are going to come up 
with all sorts of wonderful ideas and I am concerned that this bill 
may kind of make us again feel better about taking c^re of our 
math and science needs because everybody else in the world is 
doing it or we have some statistics that show that we have a lot of 
teachers out there that are not capable of teaching it. 

Again, I do not want to get us to lose sight of the real problem 
here. 

Mr, GooDUNO. Well, again, before you came in, I indicated that I 
hope our whole emphasis would not be on making the elite more 
elite, but to do something about the 90 or 95 percent out there who 
are illiterate in the areas of which we are spiking. 

Mr. GucKMAN. The other concern I have is some concerns that 
teachers have related to me that, you know, the idea is, I suppose, 
to get teachers better educated in some of these areas so that they 
stay in teaching and not so they move right out into industry and 
make three and four times the money they are making now. 
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Again, I hope that the kind of training that we are talking about* 
in-^rvice training, is geared toward retaining tho6e fbiks in the 
educational arena and not moving into the industrial sector. 

Mr GoonuNG* I think we will ne^ the tax cr^iit that 1 talked 
about, also, to hdp keep them thore. 

Mr. GucKMAN. Thank you, Mr. Chairman. 

The Chairman. Thank yua, Mr. Glickman. 

Mr* Lewis. 

Mr. MacEay. 

Mr. MacKay. Thank you, Mr Chairman, I have a couple of ques- 
tions that are not designed to be editorial, but I am just tiying to 
seek some information. 

The Hrst draft of the bill said 5 percent would be set aside for 
State departments of education. Ti^ final draft appears to say 25 
pen^t 

Mr* GooouNG. We had a real drafting problem. The way the bill 
was originally written, we were really reserving so little for admin- 
istrative costs that there was no way any State could administer 
anything, so we had to rewoxi^ that whde section. 

But we are not talking about giving more mon^y for State ad- 
ministration but rather we are talking about creating a mc^or pro- 
gramatic role for the Stat^ I must admit that under the or^^inai 
draft of H.R. SO, I qu^cmed whether 5 per<^nt was not too much 
for pure administrative funds when, In fact, the States had not 
direct programatic r^ponsibiliti^ 

Mr. MacKav* I would like you to know ihai I do not consider 
myself literate in math and science, but I have trouble with the 
idea that 25 is less than 5. 

Mr* GooDUKQ. Now, 3^u are talking about a different area. Let 
me reemphasize. I was talking about me fact that we haw admin- 
istrative expenses listed, and the way we had it listed was an error* 
We had to rewrite that section. I think you are talking about the 
bonus to local school districts for innovative programs. That is the 
difference between 5 percent for State administration and 25 per- 



A lot of us felt that there had to be an incentive bonus tied in 
there so that we just did not do **more of the same/' "More of the 
same" has not been good enough, so we tied that 25 pen^nt in as 
an incentive bonus to do the thin^ that, a^^in, I hate to keep re* 
ferring to the Superintendent of ^e D.C* schools, but the kind of 
things that she and others have been doing in which they involve 
the private sector in the classroom* We want to encourage schools 
to doing something different, worthwhile, and that can to shared 
with other school districts. 

Mr. MacKay. 1 would be interested in the comments from per- 
sons in education at the State and local level as we go along, out 
my impression is that innovation is more likely to be brmight 
about in my State, the State of Florida, by money given to the local 
districts, than by money given to the State Department of Educa- 
tion. It seems to me that you went backwards when you made that 
change, 

Mr. GooDUNG. This money is for discretionary grants to the local 
school districts that are involved in innovative programs- This is 
what we are doing. What you say we are doing goes through State 
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hands, but, under the incentive bonus portion, they can only giw it 
to the local school districts who are showing some innovative pro- 
grams. 

Mr. MacKay. AU light One other quesdoa vi^ich is in the 
nature of the same trying to get information. I noti^ thst &e mi- 
tial bill allowed local edu<^on £^end^ to, it seems to m^ to Imve 
more flexibility in in^rvit^ ^hzration tiian the final draft did. The 
iinai dralt, for instant says ithey can pay expense of teadiers 
going to State-operated inservi^ eduction progxmns. 

Now, in the State of Florida, the primary model by legislative 
initiative has beonne teacher enters whidi are not State-operat^ 
and I wondered if you meant to write them out 

Mr. GcoDLXNo. No. As a matter of fiact, we are encouraging the 
local districts to set up these institute the in-service programs- 
Particularly in some areas where there is very little popidation^ 
you may want to combine with o^er districts or you may vmit to 
run such prc^rams throu^ the local coU^ or commiinity college, 
whatever it may be, because you may not have money or enough 
people to make it worthwhile to do as an individual ^hool. 

But the encouragement is for educators to do it loc^y, as far as 
inservic^ programs are omc^m^ 

Mr. MacKay. Well, I must be readhig into that, then, something 
which #as not intended. It would seem to me you (X)uld say State- 
approv^ or operated, and you would eliminate what is going to be 
the source of, it seems to me, some m^r friction. 

Mr. GooDUNG. This area provided a battle in committee be- 
cause, of course, everybody who testif!^ from the education field 
thinks differently. The State board says do not give it to ^e State 
director; the State idirector said do not give it to the State b(»rd, 
the school board says, do not give it to the State, and the local 
teachers say, do not give it to the school board. It pre^nts a real 
problem, but I think that we have written into the bill the idea 
that the initiative should local as far as in^rvi^ is concerned, 
but help is available if they want to join ^^ther several school 
districts, and if they want to tie in the local school, the local col-* 
lege. 

Mr. MacKay, Thank you. 

The Chairman. Thank you, Mr. MaeKay. 

Mr, Bateman. 

Mr. Bateman. Mr. Chairman, I wonder if at the outset if I could 
raise a procedural question and if the Chair could help me with it. 
The Chairman. Yes, sir. 

Mr. Bateman, There are two aspects of the bill that have been 
discussed before this committee that give me some pause. One is 
the inclusion of the foreign language component of the bill. The 
second has been touched upon only very briefly, and that is, the 
formula for the allocation of funds among the States. 

In each instance, it is my impr^ion that the results which we 
see reflected in the draft of the bill before us Were a part of some 
compromise within the Education and Labor Committee, Having 
served in the legislature at a different level for 15 years, I under- 
stand the necessity of that happening. 

But it brings me to a question of, is the compromise in that other 
committee where we jointly share jurisdiction binding on this com- 
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mittee under the mi^ and precedents of the House, or is this a 
matter for further inquiry and productive discussion by this com- 
mittee? 

The Chairman. Let me say to the gentleman that title I» part 6 
is jointly referred. There are some parts of that that relate to the 
Education and Labor Committee, other parts relate to this commit- 
tee. If it ^ within that part of the bill, certainly it is open for dis- 
cu^on and we cai discuss it. 

The gentleman is perfectly within his rights, as well as title 11, 
which is solely within this a>mmittee. 

Mr. GooDUNG. May I merely respond to that by saying that the 
formula that I talked about in the compromises is strictly in part A 
of title I, which is, as I understand, under our jurisdiction. It is not 
in any other title. 

Mr. Bateman. It is early in my tenure hez^ to be ^king conten- 
tion between the two committees in jurisdictional disputes, but I 
remain somewhat in doubt I do not want to waste the conunittee's 
time by inc^uiring into . inclusion of foreign langu^e, and I be-* 
lieve it is title I, which I think, as much as that subject matter is 
important, is misplaced in this bill. 

Nor do I want to get into some contention about a formula if it is 
not our business in this committee to get involved in it That would 
be something to be d^t mth elsewhere. I would certainly want a 
further explanation of this formula and iiow it impacts upon the 
State that I am most particularlv concern^ with before I let the 
opportunity go to question it 

Mr. Chairman, if I am not witiui. ^ purview for the jurisdiction 
of the committee, why, I will 

Mr. Qregq. If the gentleman will 3rield. 

Mr Bateman. I yield. 

Mr. Gregg. I believe that this committee does have jurisdiction 
over the foreign language section, because that is in part B, or at 
least we feel we have jurisdiction over that, but that part A lan- 
age of the formula is outside our jurisdiction and would have to 
taken up on the floor. Is that conrect? 
The Chairman. It depends or vh »ther it is funded through the 
Department of Education or f i \aaonai Science Foundation. If it 
is the National Science Founiu*.cion, it is within this committee; if 
it is the Department of Education, it is within the Committee on 
Education and Labor. 

Mr. Gregg. Well, this is an important point then, Mr. Chair- 
man. Are we going to be able to address the amendment of the lan- 
guage on foreign language in this committee? 

The Chairman, well, the Chair will have to rule when he sees 
an amendment. But i have generally outlined, if it involves the De- 
partment of Education, that would be within the jurisidiction of 
the Committee on Education and Labor. 

If it involves the National Science Foundation, it would be 
within this committee. Now, that does not mean that we cannot 
work with the committw to satisfy some concerns that we have, 
even though it r»ay be in their jurisdiction, and likewise, them 
with this commi' . 

We can nego'. e something when we get ready to go to the 
Rules Committee, should that be the wisdom of the committee. 
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Mr. Bateman. Fine. I thank my chaiijfon, I will abide at some 
future opportunity to address those concerns, but I do have a more 
general question I would like to ask of Mr, Goodiing. 

You made reference to discussions that you had participated in 
with the NEA with regard to the general proposition of merit in- 
creases for educators who were demonstrating a superior compe- 
tence and dedication to their responsibilities, as opposed to what 
has become, perhaps, a norm of general across-the-^ard increases. 

I wonder if you could share whether or not you felt that you 
made any dent in what has generally been the association's institu- 
tionalized response to those concerns that many of us have shared? 

Mr. G<x>DUNG, Well, as I have indicated, I was directly involved 
in public education for 23 years; and I know how it operates and 
how it works. I believe that the NEA, AFT, PSSA, whoever it may 
be, Virginia Education Association, all have a responsibility to 
work with school boards to reward those dedicated teachei-s who do 
an outstanding job. I also know it is very difficult to get rid of, as 
we would say in ^Pennsylvania, inadequate teachers. 

May I just say one thing; 50 percent of the money allocated in 
the bill favors the poor States, and f>0 percent of the money re- 
wards States making a better-than-average contribution in educa- 
tion. That was a real compromise because over the years we basi- 
cally have betm rewarding States who have done the least on their 
own in the area of education. So it was quite a. compromise. 

Mr. Bateman. Thank you very much. 

The Chairman. Thank you, Mr. Bateman. 

jVIr. Reid. 

Mr. Rkid. i have no questions, Mr. Chairman. 
The Chairman. Thank you, you are helpful. 
Mr. McCandless. 

Mr. McCandless. Thank you, Mr. Chairman, you do not get off 
that easy with me. [LaUghter.j 

I have not had the pleasure of meeting Mr. Goodiing, it is nice to 
have you here and visit with you on a subject that is near and dear 
to my heart as a former c^nty supervisor who employed 7,000 
f)eople with varying degrees' of education, and a former business- 
man who used to take in people at the entry level with a great deal 
of trepidation based upon what they lacked in the way of skills. 

In your prepared comments, you mentioned the fact that some 
(>4(),0(K) children who wanted to take math and science were re- 
quire>d» instead, to take courses in other subjects for which no 
teacher shortage existed. 

I wonder if the subject might go a little deeper than that and 
that IS why I wanted to ask you this question. There seems to be a 
general inmci on the part of school districts to find, and this might 
not the correct word, the easiest way by which to matriculate 
that individual through the process, giving he or she the diploma 
that the sch(X)! district is required to because of the pressures that i 
the school districts are currently in, both in terms of qualified ^ 
teachers, in terms of money, and other things. 

We talk about math and science and I think we could all agree 
that anyone who is interested in matli and science requires more 
discipline on thc^ part of the students, more demotion than, say, 
social sturiic^s or vocational education in comparison 
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in doing so, we examine what we might caii the growth of the 
seed of education in that individual, which would germinate if he 
or she were to have the basic tools by which to function, the read- 
ing skills, the comprehensive ability, there would be more induce- 
ment on the part of more students to want to get into these fields. 

If we examine, then, the current situation, we find the lack of 
that which then that seed would not germinate into the leav^ and 
the branches of the tree that we are seeking. So are we again 
trying in a shotgun approach to cure a problem in a specific area 
that has actually more depth in the basic structure of our educa- 
tional system as we now understand it? 

Mr. GooDUNG. Well, as I indicated, we want to put a great deal 
of emphasis on the elementary level, an area which has been for- 
gotten most of the time. I think if you are going to provide any fer- 
tilizer to that seed you mentioned so that it grows, it is going to 
have to be fertilized much earlier than we have been doing up 
until now. 

That is why I also said that if you have money, you should not 
send it to a center city school to teach foreign language when you 
could reduce that kindergarten and first grade workload to give 
them a fighting chance to learn more basic skills like reading. 

We started out this bill with a shotgun approach, I think, but 
what we have tried to do was narrow it down, focus on just a few 
areas to make the best use of the money we have. 

Mr. McCandless. I am not certain how many school districts are 
in the United States, but there are quite a number in the State of 
California. We talk about the availability of the amount of money 
which is in this bill which may or may not result in being that 
amount if it is to pass through the process. 

I equate that kind of money to the State of California and say 
there are certainly equally urbanized areas. It would appear to me 
that that would be an amount that would not find its way very far 
in the process of the intent of the bill. 

Mr. GooDLiNG. Well, there are 16,000 school districts in the coun- 
try. However, we do, in our formula, heavily rely on chapter I, 
which would certainly help those districts to which you just re- 
ferred. 

Mr. McCandless. Has the thought been given to a school district 
at the local level applying for these moneys with a specific outline 
of a program on how they might desire to proceed and accomplish 
the objective, rather than the trickle-down effect of the superin- 
tendent of schools at the State level, et cetera, et cetera, et cetera? 

Mr. GooDUNG. That is the incentive bonus that we talked 
about — the 25 percent incentive bonus — to get the local agencies to 
come up with innovative ways of approaching the subject, We are 
trying to reward those who, in fact, on the local level, do just that. 

Mr. McCandless. I think the intent of your objective is com- 
mendable. Mr. Goodling. I hope that it does accomplish the objec- 
tives. Thank you. 

Mr. Goodling. We will know in 10 years. 

Mr. McCandless. Thank you, Mr, Chairman. 

The Chairman. Thank you, Mr. McCandless. 

Mr. McCurdy. 

Mr McCuRDv. Thank you. Mr. Chairman. 
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Bill, it is a pleasure to see you on this side of the table for a 
change. I have been tefore your committee a couple of times and I 
always appreciated the respect over there and the work that you 
ire doing. I understand some of your frustrations, perhaM, as far 
as getting legislation through, and perhap even with this Dili. 

I think, if you were not present the other day, we had a vei7 in- 
teresting session from my perspective and I think we accomplished 
some things, though. I think there is better communication now 
than there was a couple of weeks ago. 

Mr. GooDUNG. Much better. I think the leadership at the top 
level may have had something to do with that. 

Mr. McCuRDY. I think it has been very helpful. I commend our 
chairman and you and other individuals for wanting to work to- 
gether, and Mr. Simon on this committee, who also serves on your 
committee, has been very helpful. 

We have had a numW of meetings with the minority on my 
side, but also Mr. Simon and people on your committee, and feel 
that we are makix^ some progress. 

I might just take a moment to enlighten you, I think those 
people are interested. Some of the areas that maybe we have fc^n 
moving, and you might be able to provide some insight from your 
perspective, I, too, have had some difficulty with the foreign lan- 
guage section, or the requirement within the bill 

Since you and I both serve on the Intelligence Committee, I 
would comment that I have r^uested from them an unclassified 
statement as to whether or not there is some reference or some 
guide as to what languages there may be critical shortages in, if 
there are, from a national security standpoint, from an economic 
standpoint, because I would venture to guess that there is not a 
shortage of French and Spanish teachers, but there probably is in 
Japanese, Russian, and some of the Third World languages that 
there may actually be a critical shortage in. 

Perhaps, as a compromise measure, if that provision is not strick- 
en, then as a means to have some classification or designation of 
what languages are indeed critical, and whether something can be 
done to address that need, as opposed to again throwing out a 
bunch of dollars at an unspecified problem. 

I think Mr. Simon has been interested in that approach, and I 
think there is possibilities of some movement in that area, but 
again, I offer that more for information. 

I have been concerned, I think, as a number of people have, 
about the lack of specificity in some of the provisions of the bill, 
and by design, I understand that some are. I understand your expe- 
rience and background, but I was an attorney for a couple of school 
boards and my experience has been that two adjoining school dis- 
tricts are night and day, that one, a very rural school district that I 
represented, was very, very backward, and one was the most 
modern, up-to-date, innovative school districts in the country. 

There is stili a distribution problem, and I am not sure that the 
Federal Government does not have a role. I think the Federal Gov- 
ernment does have a role because there remains to be a distribu- 
tion problem in the quality of education. 

i -enlist your support and ask for your support on my bill in 
Ways and Means for the private-sector involvement, but to be 
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honest, we have problems. I have asked for a revenue analysis, or 
an analysis on the revenue loss from the committee. It is going to 
be difficult to obtain the commitment of the leadership on hK)th 
sides of the aisle of that committee for another bill talking about 
tax cr edits b ecause of the deficits and the loss of revenue that we 
are exPIMlNiKing now. 

I think we are going to have a difficult time and iust to say from 
the outset, well, that is our solution to the problem, we cannot 
bank on that. I think we must move in this bill. 

On the next provision as far as whether or not we have scholar- 
ships or loans, I think we have solved that linguistic problem. They 
are loans. I think we are going to call them loans. I think we have 
reached an agreement there. 

There is some question as to what year they start. I would lend 
to disagree with you and I would like to have vour comments. I 
think we need to hit these people when they declare majors. In 
other words, I want math and science majors going into education. 
I do not want math and science education majors going into teach- 
ing. Mayi^ that is a distinction some people do not understand, but 
I think we need those i^ple that are math m^ors and graduates 
in mathematics and science to be teaching, as opposed to a general 
person who says, I am a teacher, my area of exf^rtise happens to 
be math or science. There is a critical distinction there. 

I think we worked out that problem in the bill. 

Mr. GooDUNG. I think the President's approach was dealt with 
in their piece of legislation. 

Mr. McCuRDY. Right. Well, I think we worked it out in this bill, 
too, so I am just saying 

Mr. GooDLiNG. But the best math and science students, as I indi- 
cated, sometimes are very poor teachers. 

Mr. McCuHDY. Right. I do not think there is any question. Some 
of these people we are trying to attract out of the private sector 
may be bad teachers, but they have an experience that perhaps 
they can relate. 

Communication is a difficult problem, but again, I think the 
depth of knowledge, if you do not have the knowledge to communi- 
cate, then you are not going to be able to get it across or under- 
stand. 

I would agree with you as far as the public television s role. I 
think we had a seminar on math and science education problems 
in my district in Oklahoma, and Mr. James Crimeans, who wrote 
the film, produced the film, **Search for Solutions,'' made a presen- 
tation and his involvement in kind of lighting the fire in students 
from a visual standpoint has been very good. 

I understand Phillips Petroleum and a number of private compa- 
nies have provided some grants for him to produce films in math, 
"Search for Solutions" in relation to math. Some of those ques- 
tions. 

So 1 think there is a role there that certainly can be played. I 
would support any agreement or compromise whereby sve could 
have [\ greater participation. Maybe that is just specific language 
in the bill, without dollars and figures. 

Mr (kK)f)LiNC;. You mentioned communication an^ 1 think you 
have to be very careful when you talk about the brilliant math and 
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science individual who was trained to be brilliant in math and sci- 
ence but gave no thoi^ht to the business of teaching. 

I had a geometry teacher one time in coli^ mio said I had a 
snowball's chance m Had^ of pa^iing his course if I did not get on 
the bail. I would have felt te<fiy if I had been the only one m the 
class who did not understand what he was teaching, but the entire 
class did not. 

Thank goodne^ he is now in the private sector doing an out- 
standing job. That is where he belonged. He could not communi- 
cate the knowled^ that he had stored. 

Mr. McCuRDY. Mr. Chairman, one last point. 

I think one of the things that we are wanting to place in the bill 
as perhaps language, and there is difficulty because I do not want 
to invade the State's province in this area, but I think the State 
superintendents and the State administrators need to look very 
closely, and the State legislators, at the requirements for certifica- 
tion of teachers. 

In some areas, such as math and science, because of the critical 
nature of the shortage, in order to ^ow people from the private 
sector to teach a skill, that perhaf^ there needs to be some relax- 
ation there or an emergency provision or some bailout provision or 
something to allow them to draw upon some of thc^ skilled people. 

Mr. GooDUNO. We made sure that we knocked down an amend- 
ment in committee that we thoi^ht was going to do just the oppo- 
site. It was well intended but it appeared that it would mean that 
someone from the outside could not come in and spend 2 weeks or 
3 weeks teaching math or science i:^cause of the certification prob- 
lem. 

Mr. McCuRDY. Again, I think Mr. Walgren is working very close- 
ly, and I know the chairman of this comraittee is, to put a higher 
degree of specificity as to the programs that NSF would adminis- 
ter, as opp^ed to the Department of Education, and again trying 
to line up the guidelines there in order to clarify any vaguen^ or 
uncertainty as to what role each would place. 

Again, I hist enlist your support and appreciate your involve- 
ment and offer a hand of cooperation here to work with you on this 
bill. 

Thank you. 

The Chairman. The time of the gentleman is about to expire. 
[Laughter,] 
Mr. Walker. 

Mr. Walker. Thank you, Mr. Chairman. I would like to join you 
in welcoming my neighbor from Pennsylvania to the committee 
and thank him for his testimony here this morning. 

As I listen to the testimony before the committee and look at the 
testimony we are about to receive, and look at the bill, one of the 
fears that I have is that this is another one of those bills that is for 
exemplary purposes, but for that reason, tries to become all things 
for all people. 

I appreciate your testimony that you tried to reject the scatter- 
gun approach and went for some specificity in the bill. I think that 
is necessary and if I read your testimony correctly, Bill, it appears 
to me that one of the major things that has to be done in this field 
is to create some jobs. 
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From the testimony that you present^ to us, based upon what 
the National Science Teachers Association told your committee and 
so on, it appears as though even in this rec^ionary climate, there 
are some real job opportunities out there in this field if we go after 
them. 

If I divide out 32,000 classes in math and science that were 
needed by, sav, 6 classes a day for teachers, which is a fairly heavy 
load in the schools right now, that is 5,000 teachers. 

If we put one physics teacher in the school districts that do not 
even have one, that is 6,0{H) teachers that we need. If you divide 
out the number of students who want^ to take math and science, 
but could not, by putting 40 kids in a class, which is a fairly large 
class ioad, it comes out to 16,000 teachers that we need out there. 

I guess my question is. How far does this "$400 million that we 
are going to spend go toward creating the 20,000 jobs that appar- 
ently are needed in this field? 

Mr. GooDUNG. We think it could go a long way through the in- 
service programs and the summer institutes. For instance, I talked 
earlier about those teachers who may not have the proper certifica- 
tion for math and science. They may be very clc^, but they don't 
have the proper certification. They may be general science and 
need something else in physics or chemistry and so on. We think 
the summer institutes and the inservice programs could go a long 
way in alleviating that shortage, keeping in mind that in some dis- 
tricts, as was mentioned over here, they don't have any shortage, 
and in the next district they have a sizable shortage. 

Mr. Waijcer. With the limited money that is in the bill, 
shouldn't the main emphasis be on creating those 20,000 jobs? 

Mr. GooDUNG. We think that the bill does just that, as I said, 
through the in^rvice and the summer institutes. You cannot sp^nd 
a long time trying to gear up for this kind of effort, so we have to 
rely to a great extent on those teachers who are close to certifica- 
tion. We have to rely on those who may be out in the private sector 
but whom we might b6 able to lure back. Also we have to put some 
emphasis on trying to lure new blo<xi into the teaching profession. 

Mr, Walker. So, in other words, frorti your perspective, as one of 
the original authors of the bill, the intention of the bill is to go in 
the direction of addressing the job shortages in this field, and if we 
are up against limited resources we ought to eliminate some of the 
superfluous items that get us away from that particular need. You 
would agree that that is the major need that should be addressed? 

Mr. GooDLlNO. I would agree that there are two major thrusts of 
this effort, as far as I'm concerned. One is filling the jobs that you 
speak of, and the other is doing something about the general illiter- 
acy in the United States in relationship to math and science. 

Mr. Walker. And the fact is that with $400 million, if we use the 
shorthand that we have around here for figuring out how many 
jobs per billion we create— we are pretty good at that around here 
right now— that $400 million should just about cover the need to 
create 20,000 jobs. If my shorthand is correct, we have used $1 bil- 
lion for 200,000 jobs on some occasions around here, and we are 
now saying $4 billion is going to create 300,000 jobs in the jobs bill 
that evidently the White House is going to come up with, so $400 
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million by that shorthand certainly comes out to 25,000 to 50,000 
joi« which are potentials. 

In other words, this amount of money, even though it is more 
than the President wanted in his approach, this amount of money 
would just about addre^ the problem if we do it right; is that not 
correct? 

Mr. GooDUNG. We think the $3(X) million will You know, your 
committee has a different approach — deals with a different set of 
problems, but the $300 million that my committee has allocated for 
our portion of the bill will do what you are ^3ring must done. 

Mr. Walker. OK. In other words, our committee in its delii^ra- 
tions should make certain that our $100 million adds to the direc- 
tion you're going; we're going to get our money out to universities, 
to research work, a lot of that sort of thing, but we ought to be 
moving in the direction of filling the job shortages there as well; is 
that correct? 

Mr. GooDUNG. The summer institutes would be under shared ju- 
risdiction, we believe, in many instances, and we think that ap- 
proach will be very effective in solving the shortage problem. 

Mr, Walker. Thank you, Mr. Chairman. 

The Chairman. Thank you, Mr. Walker. 

Mr. Simon. 

Mr. Simon. Thank you, Mr. Chairman. 

First of all, as a fr^hman member of this committee, I welcome 
Bill (xoodiing to this committee. 

Let me just say to my colleagues, this bill, whatever its defects, is 
a much better bill because Bill GocKiling was willing to really dig in 
and do some work, i appreciate that. 

On the comments of my colleague from Kansas, Mr. Glickman, I 
think he should know that ori^finaliy this bill had more of a sec- 
ondary school emphasis. For example, the president of the math as- 
sociation came in and testified **If I were to choose, I would choose 
elementary schools as the area where we need the greater empha- 
sis.** So this has changed. The summer institutes presumably are 
going to be — and I hof^ our report language makes that clear — 
that it is not just going to be for high schoolteachers but it is going 
to be for elementary schoolteachers, i hope we have moved toward 
some balance here. 

Let me, with all due respects to my colleague and a couple of 
others who have commented here, on the foreign language aspect, 
let me just point out a couple of things to this committee. 

Congress is great on solving yesterday's problems. We are fair on 
solving today*s problems. We are very weak on solving tomorrow's 
problems. And where we are tCKiay is a situation in technology 
transfer, where our friends in Japan, who can read English, they 
are able to get our technology; our friends in Germany and France 
who can read English get our technology. Our ability to get the 
technology of other countries is shockingly weak, and an increasing 
percentage—in fact, it is a very escalating figure, rapidly escalating 
figure— an increasing percentage of the world's technical journals 
are printed in other languages, not in English. 

Now, we can pretend that isn't the case. But we are simply fool- 
ing ourselves about where we are today and what the needs are 
going to be tomorrow. I think we ought to face up to that reality. 
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Let me point out, second, if the only foreign language aspect is 
part B, if at the most 10 percent of the funding goes for foreign 
languages— and I don't think anybody thinks it is probably going to 
be that high— you're talking about $5 million out of a $400 million 
bill. I think that is woefully inadequate myself. But if anybody 
wants to eliminate it, i can assure them that at least Fm going to 
provide some fight on that point. 

Finally— and this is a question, and I just toss this out; I am not 
advocating this—someone this morning said to me, if we want to 
really move things rapidly, we ought to, for fiscal year 1983, just 
take $2 million of the $400 million total, put $1 million in NSF, 
where they can move On some grants right now that are pending, 
and the FIPSE, the fund for improvement of postsecondary educa- 
tion, where they have a number of science and math grants, where 
they could move very rapidiy. Again, I am not necessarily advocat- 
ing it. It is a suggestion that was made to me this mornmg, that I 
have to say, off the top of my head, makes a little bit of sense. So I 
simply toss that out. You may want to respond or react to that sug- 
gestion. 

Mr. GoODUNG. I don't know the technical answer to that. Can 
you do that? 

Mr. Simon. The answer is we can do it. Obviously, it would take 
a supplemental appropriation, but there will be supplemental ap- 
propriations coming down the pike. 

Mr. GooDUNG. In that case, if we can get some of the ground- 
work done in advance by doing that, I think it would be a worth- 
while expenditure. 

Mr. Simon, i think— and I would pass this along to the staff— I 
think it might be worth doing some choking on. 

Again, Mr. Chairman, I simply want to say that Bill Goodiing 
has made a substantial contrl' ation in this area and I hope the 
MeRibers of the House appreciate that contribution. I do. 

Mr. GooDUNG. I appreciate that. 

The Chairman. Thank you. 

Mr. Boehlert. 

Mr. Boehlert. No questions, Mr. Chairman. 
The Chairman. Mr. Durbin. 

Mr. Durbin, It s nice to meet you, Congressman. I don't believe 
we have had the pleasure before. 

I was interested in one aspect of your testimony, and I have one 
question. That relates to your indication that there was a shortage 
in terms of the number of classes made available in science and 
mathematics in 1982, 1983, for lack of teachers. 

I have often wondered, when it comes to foreign language and 
science, if there are any statistics available to indicate the number 
of students who are seeking to enter classes on science and math 
today as opposed to years gone by, let's say 10 years ago. Do you 
have any thoughts or indications on that? 

Mr. GooDUNG. Those statistics came from the National Teachers 
of Science Association— yes, they have all those kinds of statistics 
available, 

I think we get confused. We say they are not doing things today 
as weli as they once did, et cetera. When I went to school, of 
course, if you got beyond the eighth grade, that was miraculous, 
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coming from the country. If you i^^ed the eighth grade exam per- 
hai» jrou went on. 

Now we have a «>mmitment in this cotaitry^ which developed 
while I was an educator— you will edu^te the mass^ you will 
educate everyone. It is a totally different picture. I think some- 
times we fail to take that into consideration. 

I think we have just as many who are seeking math and ^enc^ 
now when you look l^ck to comi^re who th(^ students were that 
went on to secondary school a generation But our (x>n<^m now 
is that there a2*e a lot who would like to take some of those courses 
that cannot take them, simply because there is no one certified to 
teach in those areas. 

Mr. DuRBiN. I suppose my qu^tion is direct^ toward this: We 
are talking in this bill, and I support it, the concept of increasing 
the supply of math, science and foreign language teachers- But 
what I m worried about is whether there will be a demand com- 
mensurate with the increase in supply. 

As we indicated before, in years gone by, through parental pres- 
sure, peer pressure, the need to i^t into college, a lot of students 
like myself were in a track that included science and math. And 
even tnough we may have struggled along in those subjects, we 
knew it was a requirement My sense today, in talking to superin- 
tendents of schools in central Illinois and western Illinois is that 
they have taken the coui^ of least r^istence and offered a student 
so many alternatives to science, math, and foreign language that 
the student takes the easier cour^ and finds that the college no 
longer requires of that student the kind of background in science 
and math for admission, even to a liberal arts curriculum. 

Mr. GooDUNG. In education, if you wait long enough, everything 
comes back to where it started. We went through the sixties where 
we had to offer all of these great coure^ to fully develop the 
youngster, so they said. Well, that didn't leave much time to do 
anything else in terms of basic education. 

But we are trying also in this bill to emphasize the elementarv 
levels, so that a young person, develop an enthusiasm for math 
and science, early on which we then channel up the line. I think 
that is very important. v 

Mr. DuRBiN. Do you see any need, though, in tetos of the collegi- 
ate level, to have another commitment, if you will 

Mr. GooDUNG. That's changing, also. 

Mr. DuRBiN. Is it changing? 

Mr. GooDUNG. You see^ as I said, if you wait long enough. Now 
those colleges who did away with foreign languages as a part of 
their entrance requirements are coming back to that. 

Someone mentioned the other day that you shouldn't be able to 
get Ph.D's without a foreign language. A few schools came into 
being where that was allowed, but I don't think there are very 
many of those. At least, I would hope not. 

But I think, again, the pendulum swings, and the masses appar- 
ently wanted it the other way because that*s the way we went, 
Then with all the extracurriculars we added to their schedule — you 
know, how do you do everything? I watch my own children and I 
wonder how they survive. 

Mr. Dubbin. Thanks a lot. 
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The Chairman. Thank you, Mr. Durbin. 
Tlie pride of St. John's. Mr. McGrath. 

Mr, McGrath. Thank you. Mr. Chairman. In the hope of "start- 
ing a roll/' I have no que^ons. [Laughter.] 
The Chairman. Thank you. 
Mr, Volkmer. 

Mr. VoLKMKR. No qu^tions. 
The Chairman* Thank you, sir. 
Mr. Skeen. 

Mr. Skren. No questions. 
The Chairman. Mr. Mineta. 

Mr. MiNETA. No questions, other than to congratulate our good 
colleague from Pennsylvania for the leadership he has shown, Mr. 
Chairman. 

Thank you very much. Bill 

The Chairman. Thank you very much. 

I believe Mrs. Schneider had a quick qu^tion. 

Mrs. Schneider- A very short one. 

I am concerned in part B, title I, about tha inclusion, and I want 
to make sure that in the final form there h some inclusion of some 
reference to either v/omen and minorities, or those entities that are 
often underrepresented, not only in terms of educational opportuni- 
ties but, as we were ta^ii^ ^riier, about jol^ There is something 
there that is rather v^ue. 

It says "The committee shall insure that the individual so select- 
ed include individuals who are unrepresented or underrepresented 
in the respective discipline." 

Mr. GooDUNG. We specifically zeroed in on this in part A, as you 
probably noticed, and hopefully we can make that language less 
vague because the talk in committee was, of course^ tl:^t part of 
our shortage problem stems from the fact that women and minori- 
ties have never really fully participated in math and science pro- 
grams* 

I had a chemistry teacher who at one time fioored me, the first 
year as a principal, when he said "she was a good chemistry stu- 
dent—for a woman.'' Prior to that h# hadn't had women in his 
chemistry classes. 

Mrs. Schneider. We run into that all too often, Vm afraid. 

Mr. GooDLiNG. But we hope that we're taking care of that. 

Mrs. Schneider, OK. Well, I can assume, then— I have your 
guarantee that you are ^oing to be thinking of us? 

Mr. GooDLiNG. We will emphasis5e that in part B as we have in 
part A. 

Mt*s. Schnesder. Terrific. Thank you. 
Thank you, Mr. Chairman. 

Mr. Goodung. May I just make one fmal statement to Mr, 
MacKay? I want you to know that behind me, to my right, is Craig 
Phillips, who is the chief State school officer of North Carolina. 1 
want you to know that they are a model for the kind of programs 
we are talking about. So if we gear up, in many States, to the level 
of what they are doing in North Carolina, we will be doing a much 
better job. 

The Chairman. Biil, thank you very much for being here this 
morning. We appreciate the fine work you have done on behalf of 
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this bill and many other matters relating to education. We know 
that your talents and work in the Education and Labor Committee 
contributed greatly to this bill being where it is today, and we 
thank you very much for being here. 
Mr. GooDUNG. Thank you* Mr- Chairman. 

The Chairman. Our next panel of witnesses, first of all, is the 
Honorable Jon Mills, who is a member of the Florida Legislature, 
chairman of the education committee in the house of representa- 
tives and one of the leaders. Unfortunately, he is no longer a con- 
stituent of mine, but resides in the district that Buddy MacKay 
ably represents now. Jon, we are very happy to have you join us. 

We will also introduce the other members of the panel, and I will 
call on our colleague from North Carolina, Mr. Valentine, to intro- 
duce Dr. PhiiHi». 

Mr. Valentine. Thank you very much, Mr. Chairman. 

I am, like other members of this committee, pleased that a full 
day's hearing has been ^heduled on the' emergency mathematics 
and science improvement bill During the hearing last week, a 
number of members of this committee, including myself, expressed 
concern about the quality of our educational sjrstem and the inabil- 
ity of that system to attract and retain qualified math and science 
teaching personnel. 

This bill, as I understand it, is aimed at improving the science 
and math skills of our teachers and students enrolled in the public 
educational system. Also during that hearing, Mr, Chairman, there 
was mention of the North Carolina School of Science and Mathe- 
matics which has achiev^ national recognition as a model school 
for gifted and talented math and science students and teachers. 

On Monday I toured the school, which is located in my district, 
to get firsthand knowledge of the school and its programs. I have 
placed at each member's chair a packet of information from the 
North Carolina School of Mathematics and &:ience. 

In June 1978, at the request of Gov. James Hunt, the general as- 
sembly established the North Carolina School, which has had quite 
an impact on our State and I believe, on the Nation. Today we 
have the pleasure of hearing from a good friend of mine, Dr. Craig 
Phillips, who is a North Carolina Superintendent of Public Instruc- 
tion and a member of the board of dir^tors of the North Carolina 
School. Dr. Phillips will tell us about the school and other educa- 
tional initiatives in the State of North Carolina. 

Dr. Phillips was asked to appear before the committee in lieu of 
Dr. James Elba, the director of the school, and Dr, Elba will submit 
a written statement for the record later this week, with the Chair's 
permission. 

1 take this opportunity to thank Dr. Phillips for coming here 
today to share his experiences with us on the given subject matter. 
I also want to thank the chairman for his cooperation in extending 
such a graciov.s invitation to Dr. Phillips. 

Dr. Phillips, I want to say to you it is a personal pleasure to have 
this opportunity to introduce you to this committee. Good luck to 
you. 

Thank you, Mr. Chairman. 

The Chairman. Dr. Phillips, we are happy to have you. 
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Our third member of the panel is Dr. Joe Pettit, who is the presi- 
dent of the Georgia Institute of Technology. Unfortunateiy, we 
don t have any Geoi^ans here to present you. We are very pleased 
that our new director of our committee staff, Dr. Poore, just left 
Oeoi^a Tech to assume his ixsition here with the committee. We 
appreciate you in being gracious and letting him take a leave to 
accomplish that. We are very pleased to have you, Dr. Pettit. 

Jon, we are pleased to have you here and hear your testimony on 
i^half of what is happening in the legislative fields and some of 
the things we should be aware of in legislation of this type. 

STATEMENTS OF HON. JON MILLS. STATE REPRESENTATIVE, 
STATE OP FLORIDA: DR. CRAIG PHILLIPS. SUPERINTENDENT 
OF PI BLIC INSTRUCTION, STATE OF NORTH CAROLINA; AND 
DR. JOSEPH PETTIT. PRESIDENT. GEORGIA INSTITUTE OF 
TECHNOiX)CY 

Mr. Mills. It is a pleasure to be in front of this particular com- 
mittee where the chairman has been a friend of mine for a long 
time, and as a former constituent and campaign worker for Con- 
gressman Fuqua, it is a pleasure to be here. This committee also 
seems to be heavily assisted by other Floridians. Mr. MacKay, who 
Congressman, and a friend for a long time, whom I 
thmk Congressmen m the city of Washington will come to enjoy 
and know, and as one of the greater leaders in education in our 
State, we are very gratified to have Mr. MacKay here representing 

Then Mr. I^wis on the other side of the aisle, with whom I intro- 
duced some legislation in the Florida Legislature. We managed to 
tool people as to which party we were in from time to time and it is 
great to see Mr. Lewis here. 

Tn addition, Bill Nelson is on your committee. So you are well 
tai.en care of by graduates of our legislature and it is a pleasure to 
be able to testify m front of that kind of committee. 

The task force that I chaired for the past 6 months, the Speak- 
er s Tiisk Force on Math, Science, and Computer Education, had as 
Its goal to assess the need for our State developing new legislation 
deahng with those issues, funding, et cetera. I won't, having been 
the chairman of a committee myself, read any testimony to you, 
but will just summarize what we are trying to do in that task force, 
and if there are any responses 

The Chairman. Jon, if you have prepared testimony, we can 
make it part of the record, and then if you want to summarize. 
\\ itnout objection, we will make it a part of the record 

Mr. Mn.iii. Thank you. 

That task force consisted of individuals from the private and 
public sector, including the chancellor of the university system 
people from NASA, the Harris Corp.. the FEA~I think Miss Burk- 
holtz happens to be here today— and we had a very eclectic review 
of the issues involved with math, science, and computer education. 
The proposals which 1 will discuss have not yet been finally ap- 
proved by that task force. They have not been introduced in the 
legislative process, and as the evolution of 1310 indicates, it is diffi- 
cult to determine exactly what the final product will be 



81 



79 



But I would like to go over a few of these suggestions and say 
that this kind of hearing and the involvement with the Federal 
Government and the Congr^ provide us with an opportunity to 
have some context for what we are trying to do. The whole math, 
science, computer education ar^ seems to have turned out to be an 
opportunity to fundamentally reass^ what we are doing in educa- 
tion. It is a very basic issue in dealing with society and in our deal- 
ing with the educationaLsystem. 

Generally, it seemts that what we are talking about in math, sci- 
ence, and computer education is how the educational s^st^m teach- 
es the skills that the society needs, for the benefit of society, and 
the skills that an individual needs in order to be a member of socie- 
ty. The dichotomy I think was identifi^ earlier. The computer 
aspect of this may ultimately be as important as the math and sci- 
ence aspect. We understand the need to deal with a high tech socie- 
ty. ! think I saw a commercial with a small child sitting in an F- 
16, the concept obviously being if you don't have someone who 
knows how to fly th<^ tWngs, you can build the most sophisticate 
technol(^ in the world and still be at a tremendous disadvantage. 
Leaning how to play Pac Man, is not enough to fly an F-16, and 
Pac Man is probably the best example of our computer training at 
the moment. 

Specifically in terms of the swi^ty that we are dealing with, a 
third-wave information society, the ability to communicate with 
computers is totally fundamental and the inability wili be equiva- 
lent to total illiteracy/ which, of course, scares me to death since 
the education in computers was not something that was fundamen- 
tal when I went to school. I bought a personal computer and I have 
taught it to swear and a few other useful thin^^s, but education in a 
computer sense is a very complex thing and I hope what we devel- 
op is the ability to impart that information when students are 
flexible and when they can learn it. 

Mr. Giickman mentioned something which I thought was impor- 
tant, that the computer as a tool and as a communicator was fun- 
damental and that we n^ed to emphasize that. I think what we 
are trying to do at our State level is the same, so there are some 
similarities between Kansas and Florida. I will try to identify 
others later. They don^t come immediately to mind. 

The NSF generally, in the role this committee deals with, are 
concerned with the issues of how to teach, which is a m^or ques- 
tion, how students learn and why. There is a fear of learning sci- 
ence and a fear of learning math. I can relate direct experiences on 
that. I can tell you 1 wasn't asked to chair the task force for any 
particular background in math and science. I think attorneys are 
not supposed to love math, and I certainly share that general emo- 
tion. 

Again, using the computer as a tool in the process of learning 
math and science is important. 

I will just run through very quickly the specific proposals that 
we are likely to get out of our task force ftnd what we hope to pro- 
vide to the Legislature. 

The creation of a math, science, and computer education quality 
improvement fund, which relates both to the hiring of additional 
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teachers and the support personnel in sf^ific critical areas. This, 
of course, i think can be related basically to title 1 of your bill 

Second, we are concerned about creating regional centers of ex- 
cellence in math, science, and computer education whose goal will 
include but not be limited to creating an environment in which 
schools can provide a resource for students that would emphasize 
the inclusion of c^sk organizations, the private sector, et cetera. 
This, I think, ma> ? : . te specifically to some of the elements in 
Title 2, section 4(c;, ... jr3 you are iclentifying the importance of 
the private sector. 

The private sector has been very cooperative with our task force, 
and ! had some provisions of the bills we were dealing with that 
would involve corporate tax credits for the involvement of the pri- 
vate sector in these centers and other issues relating to the private 
sector. 

I expressed some reservations as to whether we really needed to 
do that because the benefit to the private sector of doing a good job 
in these areas is so substantial We actually discussed that and had 
some very amdid people on our task force who admitted that that 
was probably so, but I would also add that the corporate sector has 
to justify actions to the stockholders, to boards of directors, and it 
is not always easy just because ^s the right long-term thing to do, 
as we know as it relates to ^ uents, to implore a body to do 
something. So these tax bre ^ - be communication tools, and 
while some of the costs invol% . not be that substantial, they 
may give a reason to a corporate board or chief executive ojfTicer to 
become involved 

Third, to set up educational centers which, indeed, is the academ- 
ic school concept, in which North Carolina provides excellent lead- 
ership. I remember when I first became involved in this area that 
we would like to think about creating an academic school My ques- 
tion was. What are those things we have now around the State? 

The residential issues and nonresidential issues, whioh I think 
are very complex from our point of view, and especially when you 
have a large geographical State with an urban and rural mix, you 
can't always have a nonresidential school, and if you do have a res- 
idential school then you have some difficult questions. 

With respect to that, there are discussions of elitism and who 
gets to go to these schools. My reaction to that is, I think we are 
dealing with an aptitude, not necessarily personal worth. I know 
that ! probably would not have been going to an academic school of 
math and science and^^vould probably not be interested in going to 
one, but the designation as to who goes to those schools doesn't 
strike me as an elitist issue It is something I think we ought to 
deal with very directly. I think it is a skill issue and something 
that we need to promote. 

Fourth, a grant program for exemplary teacher education pro- 
grams. Thi^^. again, i.s to encourage recruits and talented people to 
stay in the field and to get into it. This is consistent with your 
Ht'hoiarship program, and that particular issue was discussed di- 
rectly by the task force and endorsed strongly. I think we would 
certaifil> be asking you to consider keeping that as part of the bill. 

To e^^lablish and improve programs for in-service training. I 
think Mr MacKay's comments were relevant to our State in par- 
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ticular, that the need for the skills and knowledge in teaching from 
an in-service point of view are critical. That is a title 1 issue, and I 
think section 624 is something that we would think would be im- 
portant as well. 

Establish a visiting scholars program. Visiting scholars is an in- 
teresting concept. Th^t means you move someone from a universi- 
ty, private enterprise or higher education system into primary and 
secondary systems for a limited period of time* What is inter^ting, 
being associat(^ with a university myself, was to see what kind of 
reaction you would have frotn professors. The reaction was ^ry 
positive. If you have specially classy in areas that they have an 
inter^t in— in other words, teaching an excellent class of science 
students in the 11th or 8th grade might be more interesting than 
teaching 120 students with a television as a freshman college 
course. So there is some interest in doing that, and the rotation of 
professors and primary teachers could benefit both. 

Seventh, to activate programs designated to recruit teachers 
from around the country. This is a more parochial issue in the 
sense that we're dealing with recruitment and trying to identify 
ways to get teachers to come to Florida. That involves some com- 
plex issues of retirement funds and the types of things that are not 
easily resolved simply by a sutetantive education bill, but require 
some financing and I think some creative approaches. 

We also mention the establishment of a teachers scholarship 
loan trust fund. Whatever support of this program would come out 
of the Federal level would be critical to us. I think ultimately we 
felt that this wks a long-term issue, that the State has an elemen- 
tal, local role, and the Federal Government has an overall guid- 
ance role, a very important role, which is currently being defined. 
In part 2, the chairman has an interest in the private sector role. I 
think the private sector needs to recognize the benefit of these pro- 
grams long-term because of the skills availabl^^ to them, I think the 
failure of our Nation to recongize the need of compentency in com- 
munication and technological expertise would be critical. 

Those are basically the proposals, Mr. Chairman, that we are 
going to propose to the legislature. There are a lot of other points 
of discussion which I left out, and which 1 am sure will be pointed 
out to me by those that endorsed them. But those fundamentally 
are the areas. 

We look forward to being able to work with this bill at the Feder- 
al level and the concepts that you and the Education and I>abor 
Committee have developed. 

[The prepared statement of Mr. Mills follows:] 
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STA7E RErRESENTATU^ JON L. MILLS, CHAIRMVN 
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AND CO^tPUTER EDUCATION 
BEFORE THE 
CO^^flTTEE cm SCIENCE ANO TECHXOLOCY 
U,S. HOUSE OF REPRESENTATIVES 
FEBRUARY 8, 1983 



Mr. Chaxtfflaji. members of the coaaittce, it is indeed a pleasure to be 
ft^re today Mr. Chainaan, we've h*d many personal discussions over the vears 
cn issues inponant to our shared constituents, and r« happy to have the 
oppoytunity to appear before your cosaittee to cojwent on an iss;^ that is 
deeply iiT^ort ant to both of us^the ability of our country to stintain its 
coc^titlve edge and in «aay respects to survive in an increasingly techno- 
logxcal world, I cowaend you and your coiwittee for your leadership, and 
for your willingness to mo\'e ahead on this issue. 

It's also a special pleasure to be appearing at the sa»e time before my 
friend and ny nev Congressman, Buddy MacKay, who is a new ^teBa>er of Congress 
and a new oe^er of this coamittee. For all of you who t?ight not know. Buddy 
vas a leader in the Florida Legislature, in the House and later in the Florida 
Senate, and while we hated to lose his, we're proud to have a man of his 
ability representing us here in Washington, Of course, I don't want to fail 
to recognize that we have two other distinguished Floridians serving on this 
cojamittee who are also graduates of the Florida Legislature, Bill Kelson and 
Torn Lewi s , 

Mr, Chairman, as you Icnow, for the past six mpnths I have been serving 
as chairman of the Florida Speaker's Task Force on Science, Mathematics, and 
CoBiputer Education, Actually, this task force is not just another blue ribbon 
panel, but an active working group. We were given the charge bv out Speaker 
to specifically come up with legislative recotnrjendations that the Florida 
Legislature will take up this cosing Sprirtg during our annual eO-day session 
It's a distinguished group of leading education policy makers in Florida and 
in<^iudes not only weahers of the legislature, but our Coasaissioner of Educa- 
tion, the Chancellor of our state university system, representatives of our 
teachers unions, key legislative staff and others, 

Bec^ause we have been addressing ssany of the same probleas which you are 
addressing and because we have just finished our first draft report, it is 
partii-uUriy timely to have the opportunity to comment on the legislation 
before you \today. 

Hliat bftcaisc abundantly clear to us in looking at the status of mathema- 
tics, science, and computer education in Florida is that we have a problem 
and that we ate not clone. It is clearly a problem national in scope that 
denancs nationfil attention, 

One of the reasons our task force has been able to move as swiftly as 
it has is because isuch of the grourvdwoYk had already been laid and we only* 
had to look at the abundnnce of well-docutsented evidence, As the Educaiion 
CoiTOTission of the States pointed out in a special briefing to the Governors 
last August, '^There is increasing evidence that the levels of mathematical 
and scientific literacy of American students has declined dramatically over 
the past 20 ye^rs. This decline is evidenced by the reduced quanti<y and 
quality of m.ithemnt i cs and scici'.cc training and it is a significant threat 
to future U.S. econoniic and social well-bcing, 
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* Soiac. of the data which ECS has corapiled and which documents the scopt 
and seriousness of the decline i« our competitive posit iw inciudts the 
following! 

- Between i960 and 1977, the proportion of public high school 
students enrolled in science and isiathenatics courses declined; 
the nuniber of students enrolled in science declined from 60 
to 4S percent. 

- Despite recent increases in isathesatics and coepu.er science 
enrollments, one half of all high school graduates in the U.S. 
take no aatheautics or science beyond the tenth grade. 

- Mathematics and science achievessent , as t^ftsured by successive 
national assessments throughout the 19705, have shown a steady 
decline. This decline has been least for 9- and 13-year-old 
age groups with increasing deficits for 17-year-olds. 

- The effect of insufficient quality of taathematics and science 
preparation in the eleiaentary and secondary schools is revealed 
by the fact that restedial mathematics enrol Inents at 4-year 
institutxons of higher edi«:ation Increased 72 percent between 
1975 and 19S0— compared to a 7 percent increase in total student 
enrol isents for the saae period. 

- Scores on the Scholastic Aptitude Test (SAT) for approxiRately 
one mil lion col lege-bo;md students have declined over an 18- 
year period through 1980. The Kean score in aiathcmatics dropped 
from 502 in 1965 to 466 in 1980. 

Therefore, T cosnmend you for laoving forward with emergency raath and 
science legislation. J understand that what you are considering is a rela- 
tively inodest approach and I understand the reasons the Congress will be 
reluctant to do more at this time. 1 also understand that some of you J»ay 
have dov.btS' about the federal govemt^nt's role in helping to address the 
problems of wath and science education, given the states' pf4mary responsi- 
bility for education. 

My answer after carefully studying much of the national data and the 
situation in isay state is that what we have here is a national problem we can 
no longer afford to ignore. What we need is national leadership and assist- 
ance ivhich will help the public understand thf -portance of instruction in 
tuatheroatics and science and of the increasing . /ortance of coj^uter literacy. 
Furthenwre, we need a combined effort at all levels of government. I under- 
stand the dcsands on the federal budget. We are also experiencing serious 
fiscnl stress ut the state level. But I don*t think we can afford to wait 
any longer, even if we can only afford to take SRail steps at this ti»e. 

With regard to the details of H.;5.' 1310, the bill before you today, I 
would like to offer just a few comments. Part & is a jnodest , but iiaportant 
step uhich brings attention to the need to improve curriculum and help develop 
faculty at undergraduate institutions. I would hope that when you mark up 
this legislation you will give full consideration co not only the curriculum 
and faculty development needs of our four-year institutions, but also the needs 
of the many conwunity colleges and technics! institutions in this country which 
are responsible for training tnuch of our technical workforce. Because indu$tr>' 
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needs so many technicany trained workers in such high technology 
occupations as microelectronics. laser-optics technology, robotics, 
tele^oramuni cat ions , instrumentation technology, etc, companies ire 
bidding against each other for workers that are available. Many of 
our younger, highly qualified instructors in these ^caching fields 
are being lured fro'ji the classroom by higher salaries. This lack 
of sufficient vocational-technical instructors in our coasiunity 
colleges and technical institutions with state-of-the-art knowledge 
and state-of-the-art facilities is compounding the problem of a 
national shortage in technically trained nanpower. Therefore, at 
least a portion of the funds to be provided for curriculum and 
faculty development should be reserved for cosaunity colleges and 
technical institutions. 

Second, X want to cos»end this legislation for recogTitmg the 
icjportance of suinmer institutes as a c o st - e f f ect i ve aeans of 
zoproving faculty in our schools. I would also encourage soae 
provision, at the very least, to insure that federal money j$ not 
used to establish progranis that are either inconsistent with state 
goals and objective? or that would unnecessarily duplicate already 
existing state progr\^s, Any federal project should at a sinimura 
be consistent with our^^state inservice and preservice training plans 

As with 3ny prob^e\of this magnitude, addressing it will 
require the concerted eff^orts of many groups and organizations. r 
that reason, I encourage , -you to endorse the concept of consortia in 
this legislation to prosnbte the full participation of everyone 
concerned. Furt he rraore . I hope that you will attach as few restric- 
tions as possible to the 50:50 match required. It has been our 
experience that prograsis of this nature are much more compatible 
With «.tate objectives and priorities when those restrictions are 
kept to a «j 1 n i mun . 

Regarding the special Engineering and Science Personnel Fund 
«hich is being proposed, I would clso urge consideration be given 
to the needs of both our four-year institutions and our two->oar 
comounit)' colleges and technical institutions. 

I also hope 'c on s ide -a 1 i on might be given to ways the vast 
research of the National Science Foundation could be tapped to help 
policy nakers and education practitioners improve in.ith, science, 
anvi computer literacy curriculum. / 

In Florida, the SpeaJter's Ta^ Force on Mathematics, Science 
and Computers has spent the last^even nonths studying this 
f'roblem and discussi'TTg alternatives. Our major goal i$ to adopt 
goals for K-12, because it becaise clear that to concentrate on the 
f^c^r.nd,iry Wm'oI was not enough. We must bcgXA.iJl..,lhe eariv gTS'dcs 
or a great deal of time will have to be spent in remedial education 
on the high school levrl. 

To implement the goals, we intend to sot forth a state 
comprehensive plan that will involve the cooperation of tho Florida 
Dt'pdrtisent of Education, experts m the various fields, the private 
sector, professional organiz:itirfns and nssociations, the local 
school district personal, the Board of Regents of the state 
univorMt) ^vs-cn. the Governor's office and the appropriate 
legislative CO inn ittce^. 
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I vpuld lilcf «t this, ti««, Mr. Chmiraan, to givf txsvpUs of 
ft few of the components of this plan. 

First, the creitioR of s Hsthcaifitici, Science snd Conputer 
£4uc»tipn Quality Isproveaent Fund which will include, but not be 
limited to, the hirittg of ^dditiosel teechers and ^support 
personnel in the critical «reas, 

Sficond, the crettion of regional, centers of excellence in 
Nstheaatics, Science and Covpvier Education whose goals will 
include, but not be liaited to> creating and maintaining an 
environment in which schools, comaunity colleges, higher education 
industry and civic organisations can worK together in assessing 
!tnd improving education in their areas as veil as malsf the most 
of resources and talents which can be used to enhance the field of 
study. 

Third, to set up schools or educational centers for academical- 
ly talented students to help thea develop their maximua potential. 

Fourth, to establish a grant program for exemplary teacher 
education programs to encourage the development of programs that 
recruit and train talented people who hold degrees in the liberal 
arts, sciences or engineering. 

Fifth, to establish improved programs for in-service training 
for teachers who need to update their skills and knowledge in order 
to keep pace with the ever-increasing flow of new ideas and 
technology . 

Sixth, whe establishment of a Visiting Scholars program to 
bring current icademic information in the various disciplines to 
students and laculty in the state's public schools. 

Seventh, to activate several programs designed to address the 
sh^?rage of qualified teachers in fields designated as critical 
teacher shortage areas. These would include a progras of active 
recruitment, the establishment of a progras to purchase prior 
out-of-state retirement benefits, the establishment of a teacher 
scholarship loan trust fund, a student loan forgiveness prograja, 
and a critical teacher shortage tuition re imbur sesent trust fund. 

Mr. Chairman, those are just a few of the ideas that the 
Speaker's Task Force on Mathematics, Science and Computers wii4^ be 
recojBfflending to the Legislature of the State of Florida in April. 

In conclusjon, we have a sajor problest before us. I am 
hopeful that we will all be eble to move forward quickly in a 
combined federal, state, and local e-ifort to iseet the technological 
needs of all our citizens which are essential to the future of our 
count ry , 
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The Chairman. Thank you very much, Jon. 

As is our practice, we will hear from ail three of our witnesses 
and then we will have questions. 

Dr. Phillips, we will be pleased to hear from you at this time. 

Dr. Phillips. Thank you, Mr. Chairman, for th^, invitation and 
opportunity to appear before this distinguished committee, and also 
a word of appreciation to Congressman Valentine for his efforts on 
behalf of this testimony, but more importantly, a sense of pride in 
Congressman Valentine now having come to the national scene as 
one of our distmguished Congressmen, after many years of tremen- 
dous leadership as a decisionmaker, particularly in the interest of 
educational progress of the State of North Carolina. I am delighted 
that he now sits in Washington in this im|X)rtant role. 

The Chairman. We are very delighted to have him, too 

Dr. I'HiLUPS. Thank you. 

And if I could have one other personal privil^e of expre^ing a 
longtime friendship and admiration for Congressman Simon, 
having had a long working relationship with him in the field of 
international studies and foreign language, serving on the National 
Council for International Studies and Foreign Language, an out- 
growth of the President's Commission on the study of those areas, 
and an expression of real support for his concern at the national 
level about foreign language and international understanding nd 
all that is implied with that as we also deal with the world of tech- 
nology and math and r.ience. I think there is a strong relationship. 
He and I have worked long and hard in that area and I admire 
him for that. 

1 am pleased to have a chance to present very briefly the North 
Carolina story. I have prepared testimony, Mr. Chairman, and 
would appreciate that being entered into the record. 

The Chairman. Yes. Without objection, we will make the state- 
ment a part of the record, and if you wish to summarize, certainly 
feel free to do so. 

Phillips. I shall very briefly summarize that and then would 

in?^^^ to he a part of the question-and-answer session. 

The needs have already been well-documented. It is not simply a 
national problem but also a State problem, and I make that point 
because I represent here today the voice of a constitutional body in 
North Carolina, the State Board of Education, that is charged 
through its constitution and its laws with the administration and 
supervision of a uniform school system for North Carolina, and is a 
strong, responsible voice for elementary-secondary education. I also 
speak for Gov. Jim Hunt, who has exercised unique leadership in 
^ucationa! growth, and a particular interest in math and science, 
bo J speak from a vantage point of a State that has made some 
clear commitments and, more importantly, a clear set of plans 
about what needs to be done in math and science education in that 
State. 

We have taken some steps. They are outlined in the testimony. I 
just want to mention them as seeds for discussion. 

We are in the business of summer institutes now, primarily 
geared for elementary teachers, with heavy emphasis or the 
middle grades—a specific program planned over the next 4 sum- 
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mers dealing with some 1,800 teachers and some 140 institutes that 
tie in with the concept of this i^isiation. , 

We are talking about extended employment of math and science 
teachers. A prop<^ is before the State now and our legislature. 
The beginnings of that call for the extension of employment of 
teachers in math and science to the d^ree of improving both the 
incentive for employment, getting back to that said earlier about 
jobs and opportunities, but even more importantly, to put emphasis 
on staff development, on working longer with kids, and all that is 
involved in extended emplojrment. 

We are in the midst of curriculum studies which provide for a 
whole new look at mathematics and science education in the State 
of Carolina, from kindergarten through the 12th grade, . with a 
much clearer definition of what is to be learned, at what moment 
should it be learned, and in what way should it be learned, even to 
the point of a full set of competencies from the very banning of 
an understanding of numbers, and moving through the sequence of 
mathematics understanding and science, along with the other disci- 
pline areas, to a point where we believe we know better what th<»e 
targets ought to be. That gets into the business of how you train 
people to do that. 

We are in the midst of developing model prt^raras in selected ad- 
ministrative units in which better ways to do the job of both train- 
ing teachers and dealing directly with kids is involved. We have 
used some of the chapter 2 moneys, the ECIA moneys, in educa- 
tional technology, with specific emphasis on model ways to dp that 
job, and we are dealing with upgrading skills of now certified 
teachers, particularly at the secondary level, to bring new ihforma- 
tion and new ideas in math and science through institutional expe- 
riences for those people. 

The lighthouse of the focus on math and science education m 
North Carolina is truly the new North Carolina School of Science 
and Mai.hematics, which has been spoken of already. You have the 
materials there, and I hope you will look carefully at the marvel- 
ous array of inforn: ^on about the creation of, the development of, 
the jhilosophical ba Tor, and the operational base for all of this. I 
would say to you, without spending- the kind of time I would like to 
use for bragging a little bit about it, to say to you that it is >york- 
ing. It is not only effective in what it is providing in an educational 
opportunity for 400 youngsters today, and eventually 900 in North 
Carolina, who have come through & very extensive selection prc> 
ess, which includes affirmative action, which includes geographic 
representation, which includes all of the factors moving towards 
that full representation, Jon, that you talked about in terms of the 
make-up of the school. It is effective and is producing results for 
the youngsters. , . . 

But much more importantly, I think to this committee, is its 
impact on the whole world of math and science, in North Carolina, 
and its importance. It is now serving as a catalyst, if you will, as a 
medium for pushing and shoving and stimulating, what is going on 
across North Carolina in all 143 school systems, and in the 2,000 
schools from which these now 400 and eventually 900 youn^ters 
have and will come. Workshops, a full year-round commitment of 
that school's services, heavily into the training of teachers, intern- 
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shif^ with key teachers coming in to spend a year working in that 
kind of environment, are kinds of evidence that this lighthouse pro- 
gram is much more than simply an additional experience for 400 
youngsters. 

I am not sure, when you talk about the justification of funds and 
the rest, that we could justify that expenditure solely on what it is 
doing for 400 youngsters. That is a m^or component, but it is a 
much larger investment. I think that has to do with the impact of 
this legislation and its effect the quality of what happens out there. 
There is much evidence of that, and I hope you will look carefully 
at that as one way in which that focus can be made. 

We are in the business in North Carolina of specifically looking 
at continually rising standards. Our State board of education has 
just moved from 18 required units for grad'iation in North Caroli- 
^3 to 20, and most States are in that turmoil now of who should 
establish, at what level, how many requirements. That reflects a 
stronger commitment, to some of the questions asked earlier, about 
the broad curriculum and broad numbers of electives. I think we 
are coming closer to a tightening up of what elements of a full 
bucket of education," if you want to put it in that sense, of what 
should be there. The State board of education, again with its re- 
sponsibilities, is coming closer to that definition. 

In addition to that, it has just b^n a program— reflecting again 
some strong interest in math and science, but in a broader sense, a 
higher standard— of what it is calling a North Carolina scholars 
program. This mil, in effect, be the State board of education saying 
through a local school system to a youngster: 

If you complete a set of requirements that go beyond the call of duty, in terms of 
additional units, but more importantly, the spelling out of four mathematics units 
and three science units and two foreign languages and these kinds of things, and 
majntam a level "f measurable success. North Carolina wili designate you beyond 
your grao ifstion cre..:nj?i'ils as a North Carolina Scholar, 

Again, not anything of a magic quality, except that it puts that 
emphasis ^ain on that kind of level. 

Prospective teacher scholarship loans, a program in existence in 
North Carolina for many years, is now concentrated heavily, prior- 
itywise, on potential teachers of math and science. Our Governor's 
schools which began in 1964 under the leadership of then Gov. 
Terry Sanford have a strong emphasis on math and science, some 
>51K) youngsters each summer, in two settings, where the emphasis 
again is on gifted and talented youngsters, selected with a renewed 
and stronger emphasis, and again used for teacher development 
aiid training. 

We have undertaken a quality assurance program in North Caro- 
lina which we will discuss this week in New Haven, as the leader- 
ship m higher education across this country and the chief State 
scnool officers meet under the auspices of the Carnegie Foundation. 
With former U.S. Commissioner of Education Ernie Boyer and a 
number of other people looking at how you find excellence in 
teaching. The quality a.ssurance program in North Carolina reflects 
a rei<iti<>n.ship between the board of governors of the higher educci- 
tion >ystem. and the State board of education which have said we 
muHt find a whole new cycle of entry into, improvement of and 
what happens in teacher education, clearer exit requirements, but 
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much more important than any of it, an overs^ht in terms of eval- 
uation of the level of performance and competence coming out of 
that program and the continuation of that cycle, again heavily 
looking at the preparation of teachers in matiiematics and science, 
but in other areas, but with some priority there. 

The recognition of the business interest is strong in North Caroli- 
na. Governor Hunt, as the new chairman of the education cpmmis- 
sion of the States, has made a strong push for a concept of educa- / 
tion for economic well-being and has brou^t tc^ther in our State, 
and now nationally, a task fon^ of top business leadership that has 
taken a look at all of this. That has had its effect also in North 
Carolina through a committee on science and technolc^ that has 
had a part of developing this plan and, very importantly, gives to it 
support and direct influence for decisionmakers to provide re- 
sources and the like. 

Putting it all together, I would say to you, sf^aking from one 
State, although we have strong plans— and they are not simply on 
paper— they're at work now, we think we know where we are and 
where we want to go, what kind of strat^es we wiU use to get 
there, where we will put our priorities and how we will measure 
the effectiveness of what we do, I think our planning process is 
solid. In fact, our accreditation program in North Carolina for the 
143 school systems is built around the existence of a plan for a 
comprehensive educational program, including math and science 
education. 

We can't do it alone in North Carolina, nor can 49 other States 
do it alone. We believe that the State, by the very nature of the 
educational enterprise in this country, and its greatest feature of 
diversity and State responsibility, is the place where education has 
its prime responsibilities, ;carrying through with local levels the job 
of working with kids. 

We need the partnership relationship, that is reflected in this 
legislation, and it would be our hope that through this l^sUtion, 
it would be geared heavily to the improvement of the level of qual- 
ity and competence of those who work in the ^ucational center- 
prise, because what happens to youngsters in the learning process 
is directly related to the quality of the people who work with those 
youngsters. It would be our hope that this legislation, as it is now 
developed, would concentrate heavily on helping us, through a 
higher education commitment and an elementary and secondary 
commitment, to put together the kinds of programs that improve 
the level of quality of those people. 

Thank you for letting me make this statement. 

[The prepared statement of Mr. Phillips follows:] 
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TESTIHONY 
BY 

A. CRAIG PHIllIPS 
mm CAROLINA SUPER«iT£!6SHT Of PUBLIC iNSTRUaiCW 



Chal man Fuqua. Congresswan Valentine, and meubars of the C{»in1tte« 
on Science and Technology, I am Craig Phillips, Superintendent of Public 
Instruction In Morth Carolina. It Is Initeed a pleasure for me to have 



plans to doal with a recognize national problem - is^rovlng Instruction 
In science and sathematlcs. Today, 1 will not bore you with additional 
statistics; the situation Is already wellnSocumented, and you have heard 
testimony Indicating the magnitude of the probl^. 

While recognizing that tfw quality and quantity of Instruction in 
science and »ath««t1cs Is a national concern, the State of Horth Carolina 
has begun addressing the problem. Our needs are coi^lex. The shortage 
of qualified taath and science teacfwrs, the lack of ad^uate equipment, 
materials, and facilities, decreasing enrollments in science and math pro- 
graff^, and teacher salaries far below those paid by industry siandate that 
the solution to the prob1ej» be a wulti-faceted oms. Through the efforts 
of Governor Jim Hunt, the State Board of Education, the Departinent of Public 
Instruction, nitrous or'^mlzatlons and study co<nra1ttees, the State has 
initiated a series of activities which are addressing tt^ issue, as follows: 
1 . Six Week Summer Institute s for Hath/Science Teachers in Grades 7-B 
In an effort to improve the background of 1,800 math«nat1cs and science 
teachers who lack appropriate training, 240 rigorous sumer institutes 
are scheduled to be conducted in North Carolina if requested funds are 
made available from the C, General Assembly. These Institutes are 
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planned for the n«^t fcnir suM&rs. Hath and science content iiill be 
stressed througf^t the Institutes idth particular attentl^ ^1n9 



will be located thnnighout the State on college/university aa^ses. In 
LEA facilities, and possibly In cominlty college facilities. Partici- 
pants will primarily be 7th and 8th grade teachers. Each Institute will 
be held In cooperation with a college or university, and all Institutes 
will be conducted by college and university Instructors, Approximately 
$6tO0O»(XI0 will be required to fund these institutes over the next 4 
Summers, 

2. Extended Sumner Employront for one-third of Certified Science ami Math 
Teachers " ~ 

The State Board of Education, at its Kovember 1982 tweeting, requested 
$7,S00.000 from the N,C. General Assembly over the next 2 years to snplov 
one-third of the fully-certified science and math teachers in grades 
7-12 on a IZnnonth basis. This effort would Involve %0 science and math 
teachers. The (>Qy/emor has also requested funds, although a lesser 
amount, from the General Assembly. The purpose of extending employment 
for these teachers is twofold: (1) to attract and retain better niath 
and science teachers; and {2) to improve the science and math programs 
and offer more opportunities for the students during the suHiner. 
Teachers participating In this extended employnjent will be involved fn 
activities such as: 

A, Developing computer software 

8. Developing outdoor/envlrntwental leaminq centers 

C. Providing scnool-level math/science leadership and traininn 



given to linking teaching methodology and subject content, Inst ^ ' 



to other teachers 





0, Ttachlns advanced math/science courses In th« stmier. 
£. 0eve1cH)1n9 Innovative sc1«nce/«ath currlculun plans and 

laboratory experience 
F. Involving business and industry in science and math programs. 
By employing qualified science and math teachers during the suswer months, 
opportunities can be provided for these teachers to positively affect science , 
and BwtheBJatlcs instruction for Korth Carolina students, 

3. Curriculum Studies 

Detailed curriculum sfeidies in science and mathematics have been initiated 
by the State Board of Education. The study for science has teen com- 
pleted; the mathematics stucSy will be finalized by June 1983. The quality 
of the science and »ath«jat1cs programs in the schools will Improve 
dramatically as recowaemSations contained In these studies are Implemented 

Currlculus? improveisent is a cmttinutHJS necessary task if the schools are 
to offer programs which prepare students to live productive lives In a 
dynamic, technological society. Ihe North Carolina State Board* of 
Education has documented its cosroitcjent to curriculum 1mprove«jent as 
important and necessary to the success of the students served by the 
schools. 

4. Model Programs in Hath(^tics and Science 

Usfng $240,000 of federal, state, local, and private funds, eight secon- 
dary schools will be selected later this year to establish programs of 
excellence in mathematics and science. These programs will serve as 
wodel programs In science and mathematics. The progratns will serve as 
demonstration sites where teachers and lead' in ^Uff froni other schools 
can come to observe excellence in science at. <^ Instruction. A 
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caicerted effort will b« sade to Involve the total cc^nity fn planning 
and Implementing these exeapltry science and math progrcms. A variety 
of laboratory opportunities will be provided In these model progr^ to 
enhance tK>th the swtheoatlcs and science pro9rams. Student Involvement 
in In-depth learning experiences In these labs will the primary 
purpose of the laboratory thrust. 

These model math and science programs In North Carolina i^ill clearly shoi* 
how high qud]Hy Instruction can exist In ai>y school which has adequate 
financial support and enthusiastic, effective personnel, 
l^^catlon Consolidation and Improvement Act: Chapter 2 (Education Slock 

The North Carolina State Board of Education has desionstrated Its concern 
for math and science and related areas by targeting over $300,000 of 
State Blotk Grant funds to go to LEAs for '.ne development of model pro- 
grams In educational technology. During the past 6 months, these programs 
have been Investigating effective techniques for training teachers and 
students in cociputer programing. In the Chapel Hill school system, for 
exagjple, a^^&nc^ students are used as t*.tors for other students and for 
faculty asembers. Other programs are examining the. effectiveness of 
vaylous computer uses; for example, the computer lab approach is being ' 
compared to b^th regular classroois application and to isoblle use of 
canputers. Results from these projects will enable school system?^ across 
the state to know swre about how to effectively use our rapidly changing 
computer technology, 

Prgar^ms to, JJpgrade the Qua lifications of Teachers Who Are Certified in 
Secon dary Math or Science 

Pending $200,000 in funding from the legislature^ North Carolina will 
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ifliplment a program over the next twi y^rs to update artd Improve the 
background of ph);^rly certified matheaatlcs ^ science teachers. The 
prograw will consist of carefully developed courses, priori ly eo^hasl- 



will be able to receive: (!) addit1<»ial content training and/or (2) 
enrichment in recent scientific and technological aavan ^. While some 
course offerings may be new* others may be regular courses offered by 
the institutions. 

In another part of this efforts teachers will be selected {60 mathe- 
matics, 40 science) to receive individual $1 ,CK)0 grants based upon the 
submission of a detailed Self-I^rovement Plan covering froR one to 
three years. The Plan awst have been developed cooperatively by the 
teacher* his/her iranediate supervisor, and a representative from the con- 
tent area at the institute the teache lans to attend. The Plan must 
demonstrate the need for additional training, how this training will 
enhance the teacher's effectiveness in the school setting, and sonie 
indication thit the teacher does, in fact, plan to reiiiain in teaching. 
While the $1,00C grants will be made on a yearly basis, teachers may 
compete for and receive awards for one, two, or three years. The grant 
money may be spent for payment of tuition (at least 6 hours), fees, 
travel, or subsistence. 

Mathematics and science teachers must be aware of rapidly changing 
knowledge in these fields. This program to upgrade teacher qualifications 
will help accofiiplish the task. 



zing content, i^ich will be offered at designated 



les and universi- 



ties located throughout the State, At these instl 



ites, teachers 
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North Car olina School of Science and Hathewatics 
On June 16. 1978. at the request of Governor Hunt, the General Assembly 
established the ftorth Carolina S*:hool of Science and Kathematlcs. This 
residential school for gifted and talented high school students with 
strong Interests and unusually high potential In science and mathematics 
is located In Ourhara. The school presents a challenge of attainment 
of educational excellence to Its students, to their parents, to the 
faculty, as well as to the educational, scientific, and civic cosiRunl- 
tles throughout ths state and nation. The school opened Its doors to 
students in the fall of 1980. It Is In its third year of operation with 
approximately 400 students. 

Fifty-eight Hational Merit Scholarship S«s1f1na11sts *«re selected fnxn 
among the 153 students at the school who took the qualifying PSAT last 
October. With a student body of 388. NCSSM is second in the nation in 
number of students selected follottimj Stuyvesant High School in New 
York with an enrollment of about 2,600. 

One of the school 's Interests Is to strive for improved science and math 
education in the elementary and secondary schools throughout the state. 
Computer Institutes have been conducted at the school by Us staff during 
the past two sunmers for 350 science and math teachers frtrn schools across 
the state. Staff development activities of a different nature are being 
planned for next sumner for similar teachers. As the school continues its 
efforts to assist local school systems upgrade their math and science programs. 
8. torth__Cjsrolj na_Scii ol ar ' s Program 

On February 2, 1983. the North Carolina State Board of Education approved. 
In concept, a North Carolina Scholar's Program which encourages students 



ERIC 



98 



96 



to pursue a thorwgh and deman<i1ng high schi^l progratn* Tv^enty-two 
credits are required In addition to an overall **B\ four year, grade 
average. Under this pro^ra^, 4 years of math are required along with 
Chemistry, Biology, and Physics. This program will efjcourage North 
Carolina students to pursue a vigorous curriculum in science, math, and 
other areas. It will also provide recognition for students who success- 
fully complete the program. Students w^ld have special N.C. Scholar 
Seals affixed to Oiplcsaas. They could also be eligible for special 
scholarships offered by business and Industry; business leaders have 
already approached the State Education Agency to e^iplore poss^Me scholar 
ship assistance to students in the N. C. Scholars Program* 
Prospecti ve Teacher Scholarship loan Program 

For many years the State Board of Education has administered the Pro- 
spective Teacher Scholarship loan Program v^ich provides loans to pro- 
spective teachers. If persons receiving the loan agree to teach for four 
years, they do not repay the loan* If individuals teach for less than 
four years, they must repay the loan on a prorated basis* Priority has 
been given to making loans to prospective math and science teachers, and 
last year (July 1982), the per year amount was raised from $9CK) to $1,500 

High School seniors and undergraduate sti^ents are recruited to go into 
teacher educ'-ion (science and math) and apply for loans. Information 
about the program 1s sent to ^11 school systems each year. Counselors 
and student advisers work with students interested in applying for loans. 
Hi»th and science educators in colleges and universities are also infonned 
about the program, and are asked to encourage their undergraduates who 
are interested in math and science teaching to apply for loans. 
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With <Mth and science being e^j^asized «mS the Loan Program being puLii- 
clzed, there will not be enough mmty available to meet the demands. It 
is anticipated that an additional $200,000 per year, for the next two 
years win be needed to enable the program, to serve requests from pros- 
pective Mth and science students. 
• governor's Schools 

In 1964, under Governor Terry Sanford. North Carolina established the 
Governor's School in Winston.Sa1««. This project provides advanced 
learning opportunities in the su«»er for gifted students In the Arts, 
sciences, and hu««n1t1es. in recent years, enrollments have been high In 
wth and science areas. An additional cmms has also been opened In 
Laurinburg; this makes it possible for us to serve 800 gifted North 
Carolina students during the sutler. 
^.Hty Assurance Prog ram 

To upgrsdeand ensure appropriate certification of new math, science, and 
other teachers, a Quality Assurance Program is being fonnulated by the 
State Board of Education and various Individuals and co«1ttees from 
across the -.ate. During the first two years of emplo^nt. new teachers 
will work under the close supervision of local school staff and professors 
froB teacher training Institutions. If new teachers receive adequate 
evaluations after two years of teaching, they will receive "pemanent 
certification." 

It has been recognized for some time that four years of college, by it- 
self, does not adequately prepare one to beccwe a teacher. The extended 
two-year tens provides an important supplement to the four-year college 
education which math and science teachers traditionally receive. 
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12. CoCTBlttee <m Science and Hath Education 

In the f«n of I^. a Comftttt (m Select and l^thanatics Education 
was established Jointly by the North Carolina Board of Sclent and 
Technology and the Jterth Carolina Department of Public Instruction. 
Its goal to develop proc^ures for Increasing the Interest and pro- 
ficiency of high school graduates In North Carolina in science and 
laatheiRatlcs. 

r 

The full Con^lttee was active for approximely t*io years, and subcom- 
mittees continue to eeet- The final reca»wdat1<ms of the Co«1ttee 
for improving science and math ^ucatlon in North Carolina are sunwarlaed 
as follows: J 

A. longer tenps and higher salaries for Silence and Kath^tlcs 
Teachers 

B. A Grant {Scholarship) Program for Teachers of Physical Science 
and Mathematics 

C. Locally developeci programs to Improve math and science teaching. 

D. Improve teacher com^t^ce through stron^r teacher education 
progrmns. 

The Ca!!n1ttee*5 r^^rt containing recoroendatlons was presented to the 
State Board of Education in March 19^. A series of regional fonins 
are currently being held to encourage local cofliminity awareness loncern- 
ing science and math education. 

13. North Carolina State Board of Education Resolution Concerning Hath a nd 
Science 

At Its January 1983 meeting » the State Board of Education passed a Resolu- 
tion. The Resolution stated the Board believed science and mathematics 
education are essential and one of the state's priorities. Additionally, 
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the Resolutlofl encourages LEAs to join the Board In efforts to ii^rove 
science and matfis«iat1cs education In Korth Carolina. A copy of the Reso- 
lution Is shown below: 

.A^^ 'fl'e'^ast teerica has long relied upon Ingep'ilty and technological 
advances in order to maintain its cowpetitive advantage among other 
nations of the world; and ^ 

. ^'^U °^ "^""^ Carolina has an econoey which Is be- 
coming heavily based upon high technology industries; and 

■ ».« *^?f!!^K\"If'*r*.**^*'^**^''^ ^" "^«'«* watheswtics courses 
has fallen S^hmd student acJiieveBtrnt in iur\y foreiifn countries; and 

Whereas, the enrol l»ent in upper level path«at1cs and science 
courses has declined to. and raeains at, an unacceptable level; md 

«'«J^iWtheMtics are the foundation upon which 
society wil continue to depend for Its basic welfare and security 
m a cOB^titive world where natural resources are finite. 

Therefore, be It resolved that the State Board of Education believes 
the lisproveisent of instructi(»i In nath and science to be essential and a 
state priority; and 

,cii l^/urther resolved that the State Board of Education encourages 
LEAs to join the Board In an effort to find creative ways to improve sci- 
ence and mathesatics educatlwi in the sch«)1s of Sorth Carolina; 

While the above steps will not produce the total solution, they are im- 
portant conjponents of a comprehensive plan. State and local resources are 
inadequate to do the job. A ptrtnershlp with the federal sovemesent is 
essential if we are to mke real progress in North Carolina and the Nation. 
The fact that science and Katheaatics are critical to the national defense 
and to a labor supply trained for modem technology Indicates that assistance 
in this area is appropriate to the federal role In education. Not since pas- 
sage of the National Defense Education Act. in response to the Russian Spt'-tik, 
has the Congress or the states given adequate attention to science, mathematics, 
and technological instruction. It is now critical that we work together to 
find i solution to iRmediate and long-ringe problems If we hope to improve our 
economic and industrial outlook. Especially in this time of high deficits 
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and shrinking resources. I cflwsiend yott for your ef forks to attack tt^ pro- 
blem through the '•E«ergen«;y Sclent and Kathisatfcs Education Act** and the 
•"^latlt^al Engineering amf Science PerscHwel Act." I assure you that your ef- 
forts along with ours will pay ecomwic amJ sw:ial dividends in the future. 

As you debate the issues in this i^rtant legislaticH), I urge you to 
allow States the flexibility to «esh these prograns with those that have 
already been initiated by the States. At the sai^ time, I reomend that 
you not fragment the legislation into so many s«all categories that the 
limited funds will have little or no impact. 

Hr. Valentine, we are especially pleased that you have asked us to share 
our thoughts and our action on this crucial subject. Mr, Chairman and 
Riejnbers of the Coroittee, North Carolina stands ready to work with you in 
strengthening programs in mathesjatics, science, and technology. 
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The Chairman. Thank you very much. Dr. Phillips. 

Dr. Pettit, we would be pleased to hear from you as the president 
ol an institution of higher learning. 

Dr. Pettit. Thank you very much, Mr. Chairman, members of 
the committee, i appreciate the opportunity to appear before the 
committee. 

I g^iess we move along the scale now still farther toward tlie elite 
f."f spectrum. With no apology, my comments will be toward 
n f \- engineering and science personnel sector. I am 

all for literacy and science and mathematics. I think the Nation 
needs it. 1 am also aware that the primary and secondary schools 
are the source of the ^ple who will eventually end up with 
Ph.Ds. 

. Putting it in an oversimplified way, perhaps, I could say that the 
innovations that the students under title 1 will read about, and the 
products that they will buy and use, will depend on the students 
who Will be helped under title 2. If the computers that we continue 
to buy and the aircraft we continue to fiy in, world around, are 
American, it will be because of the students that you are going to 
help under title 2. ^ e. & 

I speak, therefore, as perhaps your only witness today on behalf 
of the research universities and their role in this. Their participa- 
tion under title 2 would \x most important. 

I presume to advise after 14 years as dean of engineering at 
btanford University, and the past 11 years as president of the 
Georgia Institute of Technology. During that time Georgia Tech 
has grown tenfold, and our research grants and contracts are now 
running $77 million a year. We are typical, I think, of the major 
research universities. 

Personally, I come as a member of the executive committee of 
the National Association of State Universities and Lajld Grant Col- 
leges I am a recent member of the National Science Board, a 
member of the Committee on Science and Engineering and Public 
Policy of the Joint Academies, as well as a member and former 
council member of the National Academy of Engineering and for- 
merly president of the American Society for Engineering Educa- 
tion. So I have been very much involved in the subject matter that 
IS before you. 

I do immediately want to commend and support H.R. 1310, espe- 
cially title 2. I think it is a recognition and a statement of a nation- 
al concern and a national commitment to scientific and engineer- 
ing leadership. This transcends the basic role of any individual 
State to provide education to its citizens appropriate to its own 
needs. Most States will be exporters of their own advanced gradu- 
ates to the high technology centers of the Nation. 

There is and must be a national statement if we are to remain 
competitive in productivity and industrial innovation, if we are to 
continue our role as leaders in high technology defense. 

There are several positive aspects of the bill which should be 
commended particularly. It addresses the problem of the depleted^ 
pipeline of graduate students in engineering and science. For exam- ' 
pie. the^ annua! Ph.D. output in engineering has been declining 
since Wrl. Stuoentis need better financial incentives and support in 
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order to continue thfeir education to higher levels, rather than 
taking attractive jobs in industry at the baccalaureate level. 

The bill also addresses the faculty shortage by providing for 
startup research support for new, young faculty, and for better 
equipment for their research, incentives, if you will, to help young 
people who have the ability to make those marginal decisions that 
they make every dny, every year, in favor o/ continuing their edu- 
cation and, for some of them, becoming new faculty. 

The bill recognizes that our research universities are not only 
sources of these advanced level students and faculty, but they are, 
indeed^ the focus of nationally important basic research. We are, in 
fact, research performers as weM as producers of the manpower 
that industry and Government need after students complete their 
master's and doctor's degr^. 

The bill places administrative responsibility in an agency well 
suited for the task—the National Science Foundation, 1 say this ad- 
visedly from many years of contact with NSF, as an adviser, as a 
grantee, and as a recent member of the National Science Boani. 

The bill has certain deficiencies, as must every bill. It is deficient 
in scaio. More than $100 million is needed to mak6 an adequate 
impact, even with the added $100 million to be provided from 
matching funds. Nevertheless, the bill mak^ an important symbol- 
ic statement to the Nation, to its engineers and scientists. And the 
issue can't be solved in 1 year, so the intended follow-on funding 
under title 2 must be pursued for the 5 years that have been laid 
out there. 

Finally, the ^ ill includes matching or cost sharing at the 50-50 
level. Conceptually, this is all right. We have lived with it before 
with the National Science Foundation equipment grants. It does 
double the Federal money, and it also doubles the local money. 
And it influences local funding priorities in a desirable way, up to 
a point. But it does put a limitation on the objectives of the bill; too 
much matching money for specific programs can distort excessively 
the program balance in an institution and beyond some point may 
not be acceptable. 

And local funds may not be available in adequate amount, or in 
proportion to the potential of a State, or an institution in the Stiite, 
to contribute to the objectives of the bill. But these are quantitative 
limitations, not conceptual. 

In conclusion, I would again commend this bill for its important 
statement and action^: and would urge its adoption. 

Thank you, Mr. Chairman, for this opportunity to participate in 
the work of your important committee. 

The Chairman. Thank you very much, Dn Pettit. 

We appreciate all of the witnesses. I think you have enlightened 
us from three different perspectives. 

To you, Jon, and Dr. Phillips, I would like to ask, coming from 
the legislative standpoint and administrative stand;x>int, do you 
see anything in H.R. IJ^IO that seems to be incompatible with the 
efforts of the State legislatures or State administrators, mcompati- 
ble with either ongoing or proposed efforts that you are proposing? 

Dr. Phillips. Mr. Chairman, the answer would be, first, no. 
There i.s great compatibility in terms of the overall plan that is 
there. 
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One area that I think needs to be looked at very dearly is the 
relatior^p that is implied between higher education and the 
btate educational leadership, whether it is the SEA or the elemen- 
tary-secondary leadership, whatever it is." it is important, I believe, 
to realize and maybe call more clearly, as is cafied on one side of 
it, for a coordmating role between the two. In other words, the 
mandate to do things t<^ther between the higher education insti- 
tutions and the State agency. I think it needs to work both ways, 
as is reflected in one side of the legislation but not in the other. I 
^lieve that is one of the places where it may be strengthened, so 
that in the work in summer institutes and in the programs, that 
some kind of mandated, coordinating mfluence be reflected in the 
Illation. That is left out, I think, on this side of the piece of leg- 
islation. * 

The Chaikman. Jon. 

Mr. Mius. Mr. Chairman, I guess the nlan, generally, I think, is 
perfectly consistent The only caveat would relate to assuring us or 
providing some guarantees that we aren't going to try to duplicate 
ourselves at the local. State, and Federal level. So coordination is 
the key. 

The Chaikman. But the task force that you headed up in Florida 
seems to bp, from my notes as you outlined, very supportive and 
compatible! with what the objective of this bill is. 

Mr, Miujs. No question about it. 

The ChaItrman. I believe the state would be able to augment 
sorae of the problems that maybe were contained m H.R. 1310. 

Mr. Mills. Yes, it would just be a matter of one of those issues 
which IS always difficult, which is to make sure that ^ch level of 
government do^ what it does best, school boa«is. State education 
departments and l^islatur^ and congressional committees. 

Sometimes we get confused, and the legislature certainly confess- 
es to getting confused from time to time. I think we all are trying 
to achieve the same thing, and it is an inteigovemmentai relations 
issj^ that we can sort out when we communicate like this. 

The Chairman. Dr. Pettit, you have addressed your remarks pri- 
marily to title 11. One of the concerns you expressed was that 
maybe the matching funds may be out of tat 

One of reasons that we came up with this idea was after visiting 
and consultmg with mdustry and those who were concerned about 
higher education, it appeared that it would be rather easy to a^ 
tract that type of money from industry because they will benefit 
from this. 

They are concerned about eating our seed com as it relates to 
the number of researchers or faculty, and they see their source or 
supply of information, a^ well as people, to be severely jeopardized 
under the current regime that we are operating in now, where le^ 
and less, as you pointed out, are going into graduate studies. 

Wnere do -ve find ourselves 10, 15, or 20 years from now when we 
are looking for someone to be working at Georgia Tech and other 
mstitutions, performing research as well as teaching? How much of 
a concern do you have about the matching hinds? 

Mr. PETTrr. I would say I have no initial concern. I think it is 
just going to be a limiting thing on how far we can go in this direc- 
tion. State universities of any substanpe and leadership are already 
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working in the private front as heavily as we can; We have brought 
in $10 million in gi^ and grants during the past year. 

So, in a way, I think— of cx>ur^ tjie scale is suwi that if you take 
$100 million and divide it by 50 States, that is $2 nullion per State, 
and it is pretty hard to say that you can't find $2 naillion either 
from the I^islature or from the industry or some combination 
thereof. 

But if one talks about balancing the prc^rams of an institution, 
it is hard to convince other i^irts of the institution that you 
couldn't have gotten that $2 million for them just as well. 

In fact, you will divert — I think in concept it is not bad. It does a 
couple of things for you at the present time. It would stimulate 
more responsibility and response on the part of the State to this 
national cause. It would influence prioriti^ in the allocation of 
funds by l^islatures and boards of r^ents, but not too heavily. 

I think it needs watching so that if you were to do either of two 
things, either to say after thinkir^ about it very carefully the $100 
million really wasn't enough and wanted to move up to $200 mil* 
lion or $300 million, then the matching would get a little more pre- 
carious. Or if after a year or two of operation, the results are defi- 
cient, then perhaps back off on the matching or add more money 
without the matching. 

For certain kinds of things matching is more relevant, but from 
the private sources, of course, there is a limit from their r^ponsi- 
bility to shareholders and to their own inten^al operation. 

If corporate scholarship matching support is going to students 
who go to work for competitors or for the Government, then it 
sours after a while. At this stage, it is not bad. 

I think it also kas certain political viability, perhaps in that it is 
harmonious with the concept that education is primarily State and 
local and that the role of the Federal Goverament ought to be to 
make statements showing concern on a national basis, but also 
stimulating the Stat^ to do more toward tliis concern. 

The CKAiRMAN. Thank you. 

Mr. Gregg- 
Mr. Greog. Dr. Phillii^, first I want to congratulate your State 
on all that it has done in this area. It is a superb example for all of 
us. You not only have a lighthouse for a high school, but you have 
a lighthouse for a whole program, it would seem to me. 

I am sure New Hampshire, since we are on the crest of the wave 
of high technology, being near the MIT-Harvard spinoffs— and 
nobody is leaving MIT and Harvard wanting to go to Massachu- 
setts, all of them are wanting to come to New Hamj^hire — we are 
very interested in this whole issue. . 

I guess I am impressed especially by the fact that you have done 
it all on your own as a State. One of our issues that we have to 
confront in this committee is how we relate NSF and the Depart- 
ment of Education. Which turf should we be on? 

I would be interested in your experience in dealing with NSF 
and the Department of Education; what functions you think could 
be best administered by NSF versus the Deparment of Education; 
and how you think that we should addr^ this whole i^ue of the 
Federal turf problem. 
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Mr. Philups. Without any magic answer to that, I think the bal- 
ance, as I understand the thrust of this iegisiation, is pretty well 
found between the two. 

It is my strong impre^on that a State education agency that 
will carry the prime responsibility for many elements of this would 
receive its resources and its direction in the sense of the broad 
scope from the department of education itself. 

We have had a fine working reiationship with those funds and 
those thrusts from the National Scien<» Foundation that have re- 
sulted historically o\'er the last number of yeara in institutes work- 
ing in relationship with higher education and the rest. 

I would suspect that the balance, as. I understand it, that is now 
refiected in the three parts of the legislation, is probably about as 
it should be as it would affect us at the State level. 

My plea, in a more general sense, is that the funding that comes 
and the stimulation that com^ out of this i^islation ^low for that 
prime initiative to be taken at the State level within that planning 
process for the different elements and the ways in which math and 
science education will be iniproved, with the heaviest of the empha- 
sis on the training, the staff development of the people who are in- 
volved in the retraining. 

I don't know whether that gets at what you are dealing with. As 
I understand the balance, I believe that is about right as it would 
reflect on a single State. 

Mr. GSfiGO. If I could capsulize what you are saying, you are at a 
level of development in your program where you basically like the 
money and want to be able to make the decisions as to how it is 
spent? 

Mr. Philups. Yes; I happen to believe strongly, and have for a 
long time, in our position as to some of the other things that have 
been said about the Department of Education. 

I am one of th» strong supporters of a strong Department, a voice 
for education in America and that place around the Cabinet table 
that speaks to the importance of education. 

I think that the Etepartment of Education potentially could be 
the conduit through which mojor change can be made in math and 
science education without the dominating factor as much as the 
stimulating, the catalytic part of it. I happen to believe in that 
very strongly. 

Mr. Gregg. On a si^ific area, for example, the summer insti- 
tutes, I notice you have scheduled somefchmg in the order of 140 
summer institutes over the next 4 vears whieh you are going to ' md 
out of your State budget. 

If we set up summer institutes, would summer institute run by 
the National Science Foundation be something that would be help- 
ful to your proposal? 

Mr. Philups. Yes; I think it would be compatible with our pro- 
gram. The summer institutes which I mention here will be funded 
primarily with State resources, and will be carried through by the 
State education agency in collaboration with higher education. 

There are requirements for involvement of both. The National 
Science Foundation kinds of institutas, I think, would be compati- 
ble with it. It would just be more of what we don't have enough of 
now, so I don't think there is any conflict with that. 
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Mr. Gregg. I would be interested in Mr. Mills'" or D?. Pettit s 
comments on the turf issue, if you have any. 

Mr. MiLi-s. Being in a State legislature we have a lot of turf 
issues as well. I sense a little fait of this here. I had some acquaint- 
ance with the NSF when I was in the academic world, in writing 
one of those propc^ls. 

They have an interesting approach to thorough evaluation. This 
seems to be a source of the creative work we need done, to be able 
to teli the educators who are in the field how to teach. 

There are some interesting statistics in that that I know are 
going to have to be evaluated. For example, in the 6th grade, when 
they survey the children there, how interested they are in a career 
• in science, and when they survey them in the 11th grade. 

The dropoff in percentage are incredible. Somewhere along the 
line we have to learn something about learning, and that is not 
easy to do when you are on the line with 30 kids, or trying to ad- 
minister a school. 

It seems that you have a lo^cal division, but there is a lot of 
work to do, as Dr. Pettit has said, to determine how we are going to 
use those resources and thp^ large bucks that we are going to 
have to generate to pay foiSaor'^ teachers and to pay for more 
people to teach those large classes with the creative aspect of it. 

The part of title II that deals with research is critical to us as a 
State government. We are going to have to allocate funds to the 
classrooms. 

Mr. Gregg. Thank you. 

Mr. Pettit. I wouldn't add very u: i.n on that. I am familiar with 
the NSF, what it does and how it does it. It does certain things 
very well. 

I would just kind of oversimplify and say if the content is impor- 
tant, the science content, the math content, then the NSF is prob- 
ably very well suited to doing it. Or if the content is so new that its 
pedagogy is not well established, they might still be best able to do 
it. As you move into more conventional things, pedagogy is more 
important and their uniqueness is perhaps diminished. 

Mr. Gregg. Thank you. 

The Chairman. Thank you, Mr. Gregg. 

Mr. Valentine. 9 

Mr. Valentine. Mr. Chairman, I don't have any questions. I 
would just like to say to Dr. Phillips that I think his appearance 
here demonstrates to all of us why public education in North Caro- 
lina fares so well. 

Thank you. 

The Chairman. Thank you, sir. 
Mr. Walgren. 

Mr. Walgren. Thank you, M^. Chairman. 

I would like to go back to the subject of the turf disputes and 
wonder if there are any further comments you gentlemen have be- 
cause I think that is a real important subject, that we do have such 
difficulty coordinating the efforts made by departments of the Fed- 
eral Government. 

Do you feel that in some of these functions there should he either 
one or the other Federal agency involved? I would like to address 
that to all three of the panelists, if I might. 
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Mr. Mills. Everyone is leaning back. 

I guess the question is, is duplication justified? In other words, in 
ail circumstances do we need to designate it in one way or another, 
or do you need to? Is that what you are saying? 

Mr. Walgren. it seems to be perhaps two questions. One is, what 
is the effect of duplication. Perhajs before you get to that is the 
question of whether one of these agencies may he more suited to 
perform well than the other in a specific pn^ram area, such as are 
suggested in this range of part (B). I am just very concerned that 
some wrong things and some slippage will occur if we get toth in- 
volved. 

Mr. Mills. I think if the thrust of what I heard Dr. Pettit say, 
who may have more experienc*si»«dealing with the NSF in this 
kind of thing particularly, that when you are dealing with the pri- 
vate sector and you are dealing with new frontiers, the NSF seems 
to be the more justifiable place to go, and that when you are deal- 
ing with fundamental education issues and the admmistration of 
programs, the Department of Education is tetter. 

Then the issue is how the Ifepartment of Education supervises or 
attempts to deal with programs, all the way down to the school 
board level I think we have some of the same problems at the 
State level, obviously, between the Department of Education and 
school boards and boards of r^ents and research versus applica- 
tion. 

From my point of view, it seems to be a fundamental guideline, 
that if you are doing something in esoteric research, it is justifiable 
that it be done through the National Science Foundation. 

Mr. Walgren. Is there anything in the concept of breaking new 
ground versus delivering a prc^am that is extant at that point, 
that is existing, that people have a pretty good conception of what 
it should do and how it should do it? 

Mr. Mills. I am not sure I understand. 

Mr. Walgren. Let me ask you another qu^tion. I guess I am not 
expressing that one well enough. 

Do you feel from the educational community that some programs 
would have more vitality if they were in the NSF as opposed to the 
Department of Education? 

Mr. Miu^. Yes. 

Mr PETrrr. Could I suggest another criterion that might be 
useful, too. 

I think it is probably fair to say that in terms of performance of 
the work, neither the NSF nor the DOE would be performing it, 
but they would be the vehicle through which peop^ out there 
would be doing the performing. 

I would suggest if the people out there who are going to do a part 
of the program are science and math and engineering people in the 
universities, then the relationships are more congenial and more 
comfortable and familiar through the NSF. 

That is something of an oversimplification, but if the summer in- 
stitutes are to be done by university people in math and science in 
a contract with the university, the NSF would be i^rhaps pre- 
ferred. 

Mr. Phillips. If I might just add, Mr. Congressman, I think the 
balance that I mentioned a minute ago between the title I (a) and 
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(b) of this, which as I understand it flows through the Department 
of Ei^ucation, and then ti^'e II in NSF, I think that balance is a 
correct one because I think it has identified, the different elements. 

I think the answer to your qu^tion is it is sj^iled out pretty 
cieariy now and is in the right perspective, I am not sure that 
changing from one to the other would improve it. 

Mr. Waxxiren. As I understand the bili at this point, we would 
be putting all the teacher initiatives, all the summer institutes, all 
the educational research, at least in terms of specified dollar 
amounts, into the Department of Education. 

I guess my question is, is there an ene:^ that would be brought 
from the local level to these pr<^rams on a different level if they 
were conducted by the NSF as opposed to the Department of Edu- 
cation? 

If I might, Mr. Chairman, ask one other question, and I will try 
to be very brief. 

In our traditional approach to the National Science Foundation 
we basically have let them allocate the program areas in which the 
money is spent, or to a large degree we have. 

Will 2-year and community colleges be substantially left out, and 
I am thinking particularly of technician training, and I notice, Rep- 
resentative Mills, that you indicate that there should be a reserva- 
tion of funds for the technician role that we hope community col- 
leges will be able to play? 

Could you speak to that? 

Mr. Mii^LS. As a matter of principle, one of the things that I 
think you are getting at in this bill and that we are attempting to 
get at is the vocational aspects of the institutions of higher learn- 
ing. 

We want to emphasize that, and it is again interaction with the 
private sector. I think that is significant to this committee's role in 
dealing with community colleges and the university systems. We 
are trying to recognize that as a specific need, as well the whole 
spectrum. 

Mr, Walgken. But then does that specific need really need a res- 
ervation of a portion of these funds, if it is to be adequately ad- 
dressed, or can that be just one of a host of programs that in this 
instance the National Science Foundation might direct money to- 
wards? 

Mr. MiLiis. Without a reservation you never know whether that 
particular aspect will be treated. That is your judgment, but that 
particular area could be lost in some of the more glamorous shuf- 



Mr. Walgren. Thank you, Mr. Chairman. 

Mr. Pkttit. Could 1 just add a footnote on that one? 

The Chairman. Yes, Dr. Pettit. 

Mr, Pettit. I think one has a whole scale of kinds of people in- 
volved in this total enterprise. I think the national concern is prob- 
ably different at the different levels, 

I have observed— technicians are necessary. No question about 
that. It doesn^t take as long to train a technician. The needs tend 
to be local. But to train someone at the master's or doctor's level in 
engineering or science takes a spell of 4 to 8 years. Then those 
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people are very mobile. They will move where the high technology 
positions are. 

I have seen industri^ train their own technicians. I have seen 
local commiinities come to the front when a firm was about to 
move a hi^h technol(^ lab in there to jfeubsidize that technician 
kind of training. The r^ponse can be quick, it can be effective 

I am just saying that the priorities nationally are probably up at 
the higher end of the scale and there will be more chance for local 
participation at the technician level. 

The Chairman. Thank you. 

Mr. MacKay. 

Mr. MacKay. The thing I am concerned about in this bill is 
whether we are putting rigidities into the program that would keep 
States, knowing the tremendous variation between States and the 
way they are going about this, historically not necessarily logically, 
whether we are putting restrictions in here that would keep States 
from being able to go forward with programs they already have un- 
derway. 

I certainly agree that the North Carolina approach is excellent. 
It is one that we have looked at for a long time. 

I wonder if you, as people who are trying to administer programs 
at the State and local level, see that in the bill? That is the only 
concern I had. 

Mr. Philups. A very quick answer. There are some places where 
it could be a little more open. ! think it basically gets at making 
major use of it. 

Mr. MacKay. Weil, let me give a specific. I read the bill, because 
of the wording in title I, as saying you can use this money to pro- 
vide expenses for teachers going in the summer, but I read it as 
excluding the possibility of providing a stipend. 

I thought I understood you to say that you were pushing at the 
legislative level for year-around, which would be a way to provide a 
supplemental salary for math and science. 

Do you think we can solve this problem without dealing with the 
fact that the competing us^ of these credentials are now paying 
two to three times as much? That is all I am asking. Should we 
draft a bill that goes out of here in a way that keeps you from 
being able to use this money to deal with what the real problem is? 

Mr. Philups. Again, I think you can only provide a part of the 
total thrust. If that is the thrust that is reflect^ in this legislation, 
then the State level leadership will have to find ways to piake that 
fit their total package. I am not sure you can answer ail of the 
needs through the one piece of legislation. 

I guess my quickest answer is that this does fit if we are willing 
to make it fit. That is what you are asking. ^ 

Mr. MacKay. You can work around it, in other words.^ 

Mr. Phiu^ps. Yes. 

Mr. MiLL^. From our point of view, it is hard to identify where 
all the inflexibility is in a bill of this kind. We, of coi^rse, want as 
much flexibility as possible to deal with them. The paniculgtr issue 
you talk about is a good example. / 

We, in terms of differential pay, are not very excited about that 
as a concept so stated. The issue of year-around occupation and 
doing additional work we f^I could be addressed successfully, and 
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we would want to have the flexibility to use those funds for those 
purposes. 

Mf . MacKay. Thank you, Mr. Chairman. 

Mr. Walgren [presiding]. Thank you, Mr. MacKay. 

Mr. McCurdy. 

Mr. McCuRDY. Thank you, Mr. Chairman. 

Gentlemen, I want to tell you how much I appreciate your testi- 
mony this morning and taking your time to help us in this very 
important legislation. 

As I see the problem, as we have stated time and time again, 
there are three basic problems: one, to attracting qualified people 
to teach; second, retention; and third, upgrading the current teach- 
ers. 

I assume that you all would agree with those three basic i^ues. 
Do you have a fourth or any other suggestions? Are those the first 
criteria we have to meet? 

If it is, do you see, on the attraction standpoint, that the loan 
program or ischolarship prc^ram is adequate and at what level you 
would recommend— and again, I raise this question because Mr. 
Goodhng—and there is a little debate within the different commi^ 
tees, as to what point in time a scholarship for a i^rson entering 
into math or science education would be beneficial. I would like to 
have your input on that question. 

Second, I think we have gotten into the question of retention. 
You talked about pay differential. That is a very difficult issue to 
address. Again, I think there are different perspectives on how to 
best address that. 

^ ^ perhaps reiterate how you would best 

handle that issue. I understand it is a touch issue when it comes to 
teachers unions and all these things you are not supp<»ed to talk 
about in these meetings, but someone has to talk about them. We 
need to get down to it and say that pay differential is an issue and 
it IS one that has to be addre^ed. 

I would also like to make a quick comment—and I am hitting 
you with all these questions at once because my time is running, 
and let you take someone else's time in answering— on the question 
of languages. We have had it raised, and Mr. Simon is the expert 
in this area on that particular qu^tion. 

I would be interested to see if you have any comments. Recently 
on a trip to Japan we found that it is a one-way street. We have a 
lot of engineers doing studies over here in engineering and ad- 
vanced sciences, but we don't have anyone learning from them be- 
c^.iise very few engineers speak Japanese. Perhaps you have some 
perspective to that. 

J^hi^k Dr. Phillips and Dr. Pettit have experience in some of the 
NSF programs, such as fellowships, traineeships, institutes, course 
content improvement, research participation in scientific activities 
for teachers, visiting scientists, special activities, science education 
for undergraduate students, science education for secondary school 
students, specialized advanced science education, and instructional 
equipment for undergraduate education. Those are the basic cate- 
gories that we have had funding for in the past which have per- 
haps been neglected in the past few years. 
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Would you care to list your priorities? Again, we are writing this 
bill Now is the time to get the input- When it comes to NSF fund- 
ing, are there some programs that you would put a higher priority 
on than others? 

I think I have hit the field. I will let you respond and clarify any 
position. 

Mr. Pkilltps. I will start, and try to do it briefly. 

No. 1, there is no single magic answer, as i think we all know. 
The issue of compensation and attraction to the business of teach- 
ing is still related to compensation, no matter how much we say 
about it. There are other satisfactions, but compensation is still—I 
think that is an issue we are going to have to a>nfront directly at 
the State level. I am not sure at the national level you can get into 
that busing of compensation. 

I think the focus of everything that deals with this at the nation- 
al level ought to be on that one improvement ^d all the options 
for improvement of the quality and competence in the people who 
are involved in education. That makes that the prime thrust. 

I think it is a part of the answer to your last question, that those 
things that do refi^ directly on a constant growth pattern— in the 
education world we have not been able to pick up what business 
and industry has known from the very beginning, that a major in- 
vestment of one's resources in the constant growth and improve- 
ment of personnel is the payoff. I think the answer li^ in that one. 

There is one other point I would make on it. I haven't gotten to 
all of your questions, but on the foreign language, I have a strong 
feeiing that that langu^ ought to stay in here if it does nothing 
more than keep that focus on a terribly important issue that we 
have not solved yet in this country. ^ 

We don't have the problem that the Japanese have becausefhey' 
have chosen their second language without question. They know 
what it is. The Germans know what that second language is. We 
are not sure what it is and how to do it, but I think it ought to be 
in there. 

One final quick point that I have to make. Go\ng back to the sci- 
ence and math high school, with all of the pride we have in it and 
ail the things that are happening to kids, we have proved one other 
point: That if you spend $8,000 or $8,500— and somebcxiy said earli- 
er you just don't do anything by throwing money at it— if you find 
out when you try it, and the investment m thc^ 400 youngsters of 
roughly somewhere between $8,000 and $8,500 per pupil has ihade 
it possible— we don't have a problem of attracting science and 
math teachers to that school because the salary is higher, the work 
conditions are higher, all of the things that are part of the incen- 
tive. You don't have the problems of the cost of equipment and ma- 
terials. They are there. 

The message of that is that an adequate investment does pay off 
if we use it in a cost-effective way. 

Thank you. 

Mr. Mruis. On the issue of attracting the loan concept, we felt it 
was elemental. If you don't have people who become interested in 
becoming teachers, you are not going to be able to develop them 
later. 
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i think you made a point earlier, which is aiso elemental. We 
want to have someone who is inter^ted in science and math who 
fnen becomes interested m tecoming a teacher, rather than some- 
one^ who IS perhaps interested in teaching and then looks for a 
niche !n math and science. 

There is nothing wrong with physical education teachers. We 
couid use some to improve our football program. But the physical 
education teacher teaching math and science has been a phenome- 
non for a number of vears. It doesn't work. 

I think there really ought to be an emphasis on saying this is 
someone who wants to be involved in math and science in a cre- 
ative way, maybe doing different things during their career, maybe 
being a teacher in primary and secondary schools, maybe being in 
industry sometime later. ^ 

That is fine, after the payback period. We say, the State has 
backed you, now you back the State through the loan program I 
think that is very important. «s , a 

On the differential pay issue, we have had, as I mentioned to 
you, m our task force a lot of involvement from the unions and the 
organizations. Differential pay as a direct concept bothers ^e as 
well when you are dealing with primary and secondary teachers 
i have some folks who are math and science teachers who say to 
me, privately, we don't really think it is a good idea because in the 
long run. as different issues evolve to be important, then you are 
going to begin a trading off between disciplines. 

A teacher is a teacher, but we have to come up with soine way to 
recognize demand as a factor. The economic demand factor is eoing 
to attract people out of teaching, period. So, whether it il the 
summer program or other involvement with industry, some way to 
provide the financial incentive to stay in, we have to find it. 

I would be very glad to pass that issue on to the Federal level, if 
we could, but I tend to agree with Dr. Phillips that somehow we 
are going to have to resolve it. Your assistance would be greatly 
appreciated. Some money has to be available to accomplish our 

I know there will be restrictions involved on language. Coming 
rom a Mate which is becoming bilingual, we would support any 
kind ot language funding involvement because we think we have to 
accept bihnguahsm that as a fact and we have to support it in the 
long term. 

Mr. PsnriT, Could I respond on certain aspects of the question? 

i- irst of all. I think that the kinds of questions you raise in con- 
nection with that list of various sorts of programs that the NSF 
has had. and still does have, and which among them would be 
higher priority. I would say\first I believe it would be entirely pru- 
dent to let the National Science Foundation do that dividing up I 
think that with their advisory apparatus, the National Science 
board, and so on. they probably can do it without you having to do 

In terms of personal biases. ' let me jul go at it this way. I think 
the greatest leverage on Federal money in this whole operation 
wiil be to do those marginal things that will change young people's 
decisions-what they are going to do tomorrow and next year— 
without creatmg any new institutions, any new programs but 
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simply tip the balance that they go to graduate school, that they 
stay on for a Ph.D. in computer science or electrical engineering, 
instead of going to work for IBM or somebody. Or for the one who 
has the Ph.D., that instead of going into IBM he stays on the facul- 
ty and teaches more students coming through the pipeline. 

Research initiation kinds of grants that take a young Ph.D. facul- 
ty member and give him a chance for summer salaries, equipment, 
and so on are good. Equipment ne^ is a bottomless pit, but if you 
tie the equipment grants to research projects, where somelKxiy is 
there, needing it to work on something specific, that will give you a 
lot of immediate response. 

Then you take the bachelor's graduate. If you can set up, as we 
did during the Sputnik time and in the fifties, set out some 4-year 
fellowship prc^ams so he can see his way safely to getting the 
Ph.D., that will get you immediate response. 

The programs are there. You don't need to create any new pro- 
grams. Tip the balance of the decisionmaking and run right on 
Back down the line. 

As to the Japanese, that is an interesting question because I 
have been watching this closely, too. 

The reason we nave a lot of Japanese here in graduate pro- 
grams—and that is where they tend to be — is that we have a very 
good set of graduate programs in our universiti^. They have very 
limited prc^ams. The success and innovation is more in what they 
do with the highly selective graduates of Tokyo University, for ex- 
ample, after they go to work for Hitachi and others. 

If you looked at the situation in the late 19th centurji and early 
20th century, you found that the Americans were going to Germa- 
ny for p<^tgraduate work and the Germans weren't coming here. 
That is all right. We were catching up. 

I wouldn't worry about that. The problem really is not that we 
have too many Japan^e studying in our graduate programs. We 
don't have enough Americans studying in them. They are making 
their decisions to go somewhere else: industry and Government. 
You can effect that with very high leverage by doing the right 
things with some Federal money. 

Mr. McCuRDY. Thank you, Mr. Chairman. 

Mr. Pettit, Mr. Chairman, I am going to have a logistical prob- 
lem. I was talking about matching money from the private sector. 
In the late afternoon in Atlanta, in my home on the tech campus, a 
number of corporate people are coming, expecting dinner and 
drinks, 1 do need to be there, to catch an airplane. If you will for- 
give me, I am going to duck out in about 10 or 15 minutes. 

The Chafrman [presiding]. Yes, we certainly understand. We are 
running behind. We have another panel before lunch. We do appre- 
ciate your being here, and any time you have to excuse yourself 
please feei free to do so. 

Mr, Simon, 

Mr. Simon. Thank you very much, Mr Chairman. 

Three brief comments. One is we have an outstanding State su- 
perintendent in Illinois, but Craig Phillips is the outstanding State 
superintendent in this Nation. Tney started y^ars ago working on 
foreign languages* years ago working on science and math. We 
ought to be asking him what he is working on right now, and 10 
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years from now we will be holding a hearing on it nght here in 
Washington. 

Dr. Pettit, I have one question for you and then one other obser- 
vation. 

I am a Uttie concerned, as you are, on this matching grant prob- 
lem, not so much on the distortion that you talk about, but that 
there may be States and institutions that are more limited than 
Geo^ia and Illinois, that may have even greater needs than our 
two States or your institution or the institutions in my State. 

I gu^ I come down at the point where when we are only talking 
about $100 million, and when you divide that out, it is not that 

^Jkx^^ ^® talking about a 5-year program, 

$500 miiiion. ^ o . 

Do you share any of my concerns that the institutions and States 
^'^^greatest needs may not be able to take advantage of this? 

Mr PETrrr. No, I will give a response that sounds elite among 
the elite. I think we have an immediate problem. I don't think we 
have time to obligate institutions that are far back. I think there 
are enough institutions of high quality— and I don't mean a hand- 
ful, I mean 50 or more— that would make a tremendous national 
impact if you just got the students into those programs and got > 
them better fitted out with equipment. 

I would say in terms of a 1- or 2-year horizon, it may be less of a 
problem than if you were going, to have a different kind of a bill 
and a different kind of a program that would do institution build- 
ing over a longer period of time. Then that would really be a worry 
because the States or the institutions that had the least ability 
might be the ones that you wanted to fester in some way. 

I really would monitor it after a year or so and see what hap- 
f^ns, see if it really is preventing your achieving the objectives of 
the bill, which are to turn this situation around nationally in the 
shortest rxssible time and with the greatest amount of leverage. 

I would be inclined to wait a year and see what happens. I think 
you can get a good response with the matching. Over a long period 
of time I would have much more reservation. 

Mr. Simon. Thank you very nyich. 

You use the word— and that was my other comment— all three of 
you referred to this elitism. We heard this criticism in the Educa- 
tion and Labor Committee. Of all the criticisms, it seems to me 
that that is the one that has least validity. 

I want an elite— when I go to a concert, I want to hear Isaac 
btei;n. I don t to hear somebody that doesn't know how to play a 
vsohn. When I have an eye operation, I want to have an elite oper- 
ating on my eye, not someone who is just average. 

We are going to have to develop an elite in this area of science 
and math if this Nation is to move ahead. 

Thank you, Mr. Chairman. 

The Chairman. Thank you very much, Mr. Simon. 
Mr. Nelson. 

Mr. Nelson. Thank you, Mr. Chairman. 
I yield to Mr. MacKay. 

Mr. MacKay. I realize this is maybe frustrating to you gentle- 
men, but 1 would hke to go back to the first section of the bill 
again. 
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It seems to me that one of the disparities is that the first section 
of the biii says take the money and spread it by formula. The 
second section of the biil says take the money and use some discre- 
tion where it will do the most good. 

Wouldn't it m«Sfe a lot more sense. Dr. Phillij^, to allow the De- 
partmeat of Education, or someone, to fund some pilot prc^rrams 
that can demonstrate just what you can get? Wouldn t you get a lot 
more levera^ out of that than to take the money and say every- 
body keep doing what you have been doing, but u^ just a little bit 
more and that will solve the problem? 

Mr. Philups. Again, to answer it ciuickly, 1 really believe that 
the flow of the resources as reflected in the title I p^ of it, if you 
assume-— and you have to assume—the level of planning and 
pn^ress is diverse across this country — if you assume that there is 
a cmttem in which these re^urces can become a crudal part — not 
a large part, and there is no reason to believe that it is going to 
solve ail the problem— I really believe the way it is propo^ to 
flow this way would be better than a specific, cat^orized approach 
by the department itself. 

/I think you have some NIE propc^als in here that would do the 
research, but I believe we have to find those ways in which it can 
be done better through th^ resources than to have it decided at 
the national level through the department itself, 

I think I am trying to get at what you are asking. I may not 

Mr, ^iacKay. I am not sasdng that we would dictate. I am sajdng . 
that we would pick out several apprt^ches that appeared to have 
high promise and would fund th<^e— I am really asking, what do 
you see as the leadership role of the Federal Government? Do you 
see it as spreading a little bit of money and saying hoyl we solved 
that one, or do you see it as saying we would Uke to encourage the 
people who are doing it best, which seems to be what we are doing 
in title II of the bill 

Mr. Mills. I think I agree with the concept that yon can't— with 
this amount of money, even though it sounds conceptually iai^e, it 
changes as you go from the State to the national level— you can't 
do those creative things that are going to provide the teachiiig 
methods and provide the way to employ these new meth<xis with 
that money if you spread it everywhere. 

We in Florida did quality improvement prc^ams, eminent schol- 
ar programs, which were matching type pr(^rams. Thei evidence 
was that they went to places that wanted th^m badly, that generat- 
ed the private money, that had private sector interest. That was a 
maximum utilization that we didn't always spread evenly, and it 
can't. 

On the elitist issue, I think it is important to put in the record a 
reaction to criticisms of elitist. 

The new emphasis on math and science and computer education 
is actually a path to a new equality. There are very few children 
who may be literate in some senses at 10, but they are probably 
more capable of being literate in computer langyages than many of 
us at 80, 40, or whatever. 

Maybe the strongest statement about computers, math or science 
is it can be a way out, when there is an emphasis on identifying 
those talents in kids where it may not otherwise be identified. I 
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think this is a place for affirmative action type pix^rams on these 
neids. 

Mr. Phillips. I will just take one more crack at that one. I am 
very pleased that you are concerned about the thrust of it. 

Let me be specific. If my information is correct, roughly $6.5 mil- 
lion would come to North Carolina out of this i^islation. 

You are saying with this legislation that that $6.5 million would 
be used for the training and retraining of people. That is the in- 
v^taient. I think that is the national message. 

The categorizing in terms of that which fiows to LEA's as com- 
pred with SEA s, it is still the message, as I understand this legis- 
iation, that it must be spent on training and retraining people. 
XT T^J^ ^ ^® million will make a difference in 

North Carohna in terms of getting it completed. It won't solve our 
problems. There is a lot we must do and a lot more I think that 
will have to be done beyond that, but I really believe it can flow 
better that way and make more impact 

Again, that is if we use it correctly, and that is your ultimate 
evaluation process. 

Mr. Nelson. Mr. Chairman, I would just ask one question. 

Assuming this investment is made by the Congress passing some 
type of this legislation, how many years will it be that we see this 
investment pay off to turn around the math and science illiteracy? 

Mr. Philups. I will give a quick answer. 

I don't know that anybody can define the period of time m which 
you get results. Education is longitudinal in its measures. I think 
we can take, from the evidence of other efforts of a similar nature 
the message that it can be done and we can se^ improvement. We 
"O^ave evidence of impact of similar kinds of programs. 

The other piece—and I just hAwe to say it, Mr. Chairman, and I 
will do It quickly— in all of our endeavors with legislation at the 
national level and the State level and with local level de<,isions, in 
order to get something done in the way of improvement, we tend to 
assume that we are starting from scratch and that everything is 
bad and we have to change. 

I hoiSe that you will understand— and this is a fellow who has 
been m this business for 30 years or more now— that there are 
some exciting things happening in math and science education. We 
are not an illiterate citizenry in terms of math and science but we 
do have one heck of a lot to do. 

I hope you won't lose in the whole effort to do it better the fact 
that there are some things going on not just in one or two places, 
but all across this country. What we have to do is make it better I 

i* nr^^ ^® me^ge of this Illation, for what that is worth. 

Mr. Nelson. Well, there are some high-powered educators who 
would disagree with you on that last statement. 

Mr. Phillips. I am not sure I know what high-powered educators 
are. Would you define that for me? 

Mr. Nelson. Well, Mr. .Mills would know one. Dr. B. Frank 
Brown in Florida, who has apparently been working with your 
group on the math and science. 

Mr. Phillips. But he would also tell you that some amazing 
things have been happening to education at the same time. 

The Chairman. Thank you, Mr. Nelson. 
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Mr. Boehlert 

Mr. &)QiLKOT. Mr. Chairmazi« I understand when I was out inad- 
vertently tl»t you did address a qu^on^I am ^mc^med, as we 
look at the summer institute por^en of tJiis, tibat tiie language is— 
and I imderstand it~int^tionally flexible, but shouldn i we be a 
little more specific with language requiring coopration with the 
LEA's and the State education agenci^ and the institutions of 
hi^er eduction? 

Mr. Phillips. I did s|>eak to this earlier. I would say again yes, I 
think thei^ ought to be some statutory notice of that required coop- 
eration. 

Mr. BoEHLKRT. I ask it again because I think it is very important 
to emphasize this. 

Mr. Fmuips. It is important, very important, and I think it 
needs to be in the l^slation. 

Mr. Boehlert. Thank you very much, Doctor. 

That is all, Mr. Chairman. 

The Chairman. Let me say to the other panel, we are running 
behind. It will be our intention, smx this has gone on this far, that 
if we were to re^ss at around 1, we wouldn't have time to finish 
with the next panel So,, what we are going to^o is take a short 
recess, until 1, at which time we will take up the higher education 
councU and try to proceed this aflemo^ 

I want to thank you, Jon Mills, for being here and participating, 
and you, Dr. Phillips. I think both of you, aloi^ with Dr. Pettit, can 
realize there is a considerable amount of inters in this legislation. 
I think we share a common goal. How we get there may be some 
room for discu^on, but I think the commonality of our objectives 
are well-known. 

Thank you very much for being here. 

The committee will stand in tec^ until 1 p.m. 

[Whereupon, at 12:36 p.m. the committee recced, to reconvene 
at 1 p.m., the same day.] 



Mr. FuQUA. The committee will be in oider. 

We will resume our hearing that l^gan this morning. I hope we 
do not get as far behind this afternoon as we did this morning. 

We do have — we can start with our witness^ that are present I 
notice that I don't think Dr. Handler or Dr. Gant are here yet. We 
do have Dr. Maryiy Peck who is prudent of Polk Community Col- 
lege in Winter Haven; and Dr. Pran<»s Holland, who is a trustee 
for All^heny County Community College in Pittsbuigh. 

If you can join at the table, we will go ahead and b^n with you, 
Dr. Peck. 

We do have Dr. Jon Fuller here, if you will pardon me, sir. 
Dr. Holland, we will be pleased to hear from you. 



ATTERNOON SESSION 
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STATEMENTS OF PRANCES HOLLAND. TRUSTEE ALLPGHEIVY 

m^2^^«5^^' UNIVERSITY OF NEW HAMPSHIRE^ 
Pi^?^- Si"^^ SCHOOL OP EbScATiSv^ 

FLORIDA mTE UNIVERSITY: MARYLY PECK. PRESIDPNT 
POUC COMMUNITY COLLEGE, WINTER f^iV^ PlIf^'S 
PULLER, PRESIDENT. GREAT LAKES COLLEGES AS^?ATI0N 
Ms. HoLLAiro. Thank you. 

I iSfnS'fT"' "^l^ statement can be printed in the record, 
minutes to summariae ^^lu, 

r«^l ZlJ?«AJ^' ob>'..oh, the fuli statement will be 

made part of the record, and you may summarize. 
Ms. Holland. Thank you. 

pI^LT'Tl^^'f myself. I am a lifelong resident of Pittsburgh. 
nr lT ^f'^'^^'' profession, formerly a teacher and couS 

cui^ntfv « "'^^^^ university level, and^ 

currently chairman of the county civil service commission, that b 
Allegheny County, where Pittsbui^h is located '"^^ ^ 

I am here today representing lQ,m trustees of community and 
junior colleges. My own college is the Community College of iU?^ 
gheny County, a multicampus institution serving 80.000 students 
am secretary of the board. The college is delply 'ZSSto 
retraining and cross-trainmg a substantial number of unemployed 
persoi^ m our area My fellow trustees and I are called uC to 
make decisions involving the ftiture viability of our regions 

Massive layoffs, terminations, and plant closings are' painful 

^T.^rfT''''^^\^^. ^ «>«^^«ed to one ar?a, 

^H^^IZ ^" nT®'^^"^' "^il!^^ ^ profound effects on our 

eco^mic well-bemg^Mr. Chairman, we believe that the Committee 

and turn the economy around by dealing with the crisis immediate- 

t.S'^i'^^ w'^j' ^e^e^oP the most impor- 

tant me^uVe dealing with the crisis that Congress adopts in ms 

chUdren ir n ^K^^^^^^^ long-range plan to give our unborn 
cniidren, our preschoolers, elementary and secondary school stu- 

?hem 'suS BciencJLd math. mS? it'^fu^ ote 

tv^Wki°"?K^^?^^ will guarantee America's future productivi- 
ty, While this long-range plan is in the process of implementation 
we have another plan that is a crash program ^"^P^ementation. 

A I ^^^^ implement immediately a program to 

deal with the widespread deficiencies among a large poo^ of adulte 
many of whom are either emploved in high technolSgy industries 
who have already lost their jobs. Lt are e^ily retrainlbie ' 
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d^re^ in high technokgy and short-cycle retraining, botli mating 
the needs of industry. 

Many of us are located at strat^c lo^tions whei^ these adults 
can be trained near their homes and near industrial centos. The 
focus should start with industry itself, with defined job opportuni* 
ties. Let us turn out the quality personnel that American industry 
needs: Technicians in micit>e!ectroni^ laser, robotics, telecom- 
munications, commuter technologies, in order to r^ain the (x>m* 
petitive edge in glol^ commerce. 

In order to give our 2*year colleges the special talent to begin 
teaching in these high^-tech areas, give us the specialist from indus- 
try on a shortrterm basis to provide intensive, concentrated cours- 
es. 

Provide inc^ntiv^ to industry who share their scientists, techni** 
«jians and equipment for this purpoiiEr: We have a crying need for 
state^f-the-art equipment. The new hi^-tech programing that is 
already under way at our cbmmuni^ collies would require costly 
capital expenditures which we cannOT ffF<^* 

You can provide tax benefits that ehcmiirage industry to contrib* 
utetoboth* 

Finally, set up two national data l^ks. One, a data bank of 
human resources* Use the State bureaus of employment security; 
know what you have in the way of human skills and potential 
skills. 

Two, set up a bank of national high-tech skill needs, like a dic- 
tionary of titles, and that is counselor talk. Let industry tell you, 
and us, what it does need and it will need in the future. 

Three, let the community ojII^^ where over 60 percent of our 
college freshmen and sophomores are now enrolled— and those 
community collies are also represented very w^ll by two national 
oiTganizations—Iet them cross-train workers as quickly as possible 
with the help of the industries who will make available manpower 
as adjunct faculty to teach our faculty and to provide high-tech 
equipment. ^ ^ 

I than^ you, Mr. Chairman, for this opportunity. We are^ery 
pleased with the bill as it is, as long as you take into consideration 
that there are short-range needs and we are not given the same 
type of time allotments as title 1. Obviously, there is the need for a 
long-range pr<^ram to teach our children what fun it is to become 
involved in science and math. 

Thank you. 

[The prepared statement of Ms. Holland follows:] 
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Statkmknt by Frances M Holland. Msmber. Bcjaro of Tbustkss. {^ommunitv 
C-^LUEUK OF Allsgkknv County, Ptstsbubch, Pa. 

»ir. Ch*irmMn, r«e«Mloa i« p.rt«j« tt» ni^U • t^m tox ch. mco^^ travel 
yWch curtwtly tf fliet. our cowtry. W* .r« fac^ with a Mti«,*i «t.U in uo- 
•■Plo^t. pro4«eti»ity - m f««X it «u£«ly la tl,* Ptttabwjh .r... «, 
M* M auch •uff.riag ami ie.c top. la «« eaca p»ud otaal iad^tty. Kaaalva 
of«.. tarmlaatloM and pl«.t cloila»a ara palaful ,nftom ol »h. &a«tlc .t««£aral 
cJ«a,a. wrcartla, la tha Wttahurjb «gica «^ ^. jtttiaa 'mM 4..rlc«» l«in«^ 

tlaata ara outpacad by foraign pxctfocara. 

Wc particularly appraciaca opportoalty to taatlfy on tl»ia bUl, Mr, 
a»aii»aa, bacauac 1310 .l«ht .raU davalop latp tba w>*t laportaat aaaauta 
tbat tbl. coasraa. a4opu tP 4aal wltb thl. criaia. ih. p«bUc »rk. bill ea which 
th- Coacraa. and tha Pr«.id«tt ara »a« talUa, of apaadias «4ihULi*a or .i« ^ 
Vrovid, MCMM t«a« of tbouaaada of abort ea» Joba - hot, «ifo««i.taly. it would 
do iitaa to ravitaliia eh. natlOBal akiUa baaa. 8a ara falllaf bahlad, badly 
bahlad. onr rival, la global aco»o«ic conpatition. Wa ara faltartag la our ability 
to capital ill on tha tachaological advascaa 4a vhl*h our am iMrieaa raaaareb 
aad Aaaricac laduatry coatiaoa to laad tba world. bacMaa wa ei^aot »aat tha da«aad 
for quality tachaiciaa. to ataff affattivaly that raaaaxch aad iadoatrlal baaa, 
Tha ahortfali. aad <l««teha« la o« worScforea ara a primary factor la both tha 
racaaaioa aad tha largar quality aad productivity criala. thaaa dafidaaciaa la 
our workforca, ualaaa eorractad aooa, will havt profouad par»»»nt af facta oa tha 
atructura of tha tacrlcaa aeoaomy aad o«r ability aa a Satlea to ba aalf-aufjiclaat 
in fialda vlui to onr acoaooic wali-baia« aad our aatioaal aaeurity. 

To aaac tha criaU, a via* Natieo would, la our aaraaat jud»»ttt, raaolva ta 
ap»d .t laaat aa ..ch on th. .kill, gap* aa it «y apand on iaf raatructur. r.pair. 
Your bill could wall bt th« titat (tap in that diraction. Aa i^rtanc aa tba 
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uw Job Trmli^Usig Partocnhlp Act U axhS «« •S9«et it to vork bctecr thfii dui 

fo<uts, Ui« tuv dirtetioQ tfi»t m pemimt in S«&« 13X0* 

tht focus Aim talking «bout tiottld start vitk JUidustry ltA«lf, vith d«fift«d 
job oi^^rtuoitlM ^ in otSw; vorte* tonias ovt tb« quality pftrcoaasi tliAt I— rlcm 
ia4a<try dupcr&ttly diros^ i^lic«tioc» of «slf tliif tftchaoIogiM soch 

aicso-«lftotrofiie» l«Mr, robotic, f X>co«aicAtioa^ rnS cospiMr tccbaologlw in 
tbft •Atrgiag high-toch&oIotiM in order to rtt«is Its cospstiti^ odgt is global 
eowsros* 

l^oM mm maks cit&ifieaat lacrMMs is tba ^osotity quality of tadmlciaaa 
is tbaaa hiab-tadmoXogy fialda qtsickly, aad by tbat I aaaa tha sast tbraa ^ f iv« 
faara» otsr Xatlon could €aea ltma-t»tm ac c a ow ic atagaatioa, vliich fioul4 obvloualy 
bava aavara iayllrartftfia :far>x«rca££oaalviNiUWMla$. 

It ia tba cODa«iaua of tba aatocriafloti of CommmiZf CoHaga Tnxateaa aad 
tba aaarictfi Aaaoclatloa of COHmity ax^ Jtfiior QollatM ^at tba couatry t^^m 
a nm xtatiA^oal atrat«gy« a policy dmt battar unlfiaa t;te ^raaaatly fras^aBtad 
fadaral psograstf o& job traiois^ aad ai^loyaaat is$to tba ^baal«a davalop«aot asd 
Bt iliM tiog of tba nation* a baMsi capital* lad yoar graat Qra^ittaa ^ tha fn— tuaa 
bora of tba Sputnik cb all a n gt , dio first Staadin^ Oomittaat if saeoUactlos »arvM 
•ft corraetly, addad to tba Souaa io tbia eaatury has tiM o^rtnaity is tbia 
bilX» Ht« Cbairvsa, to poinc national policy Is tbat diractloa* 

Titla X of tba bUI makaa a atart la aucb ao aaaault, by balpios our aebools 
to upgrada tbalr sdaoea aod «atb taacbars. Kaay of )iation*f eo— unity aod 
tacboical oollagaa auffar tba aast dlra abortagas of inatauctora in aeiaaca and 
aatb tbat tbt aacocuiary schoola praaantly ndura* Witb your parslaaioT), Kr. 
Oiairaan, va would liks to aaka part of this baarlng racord for your CoaBlttaa 
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District oi Cl«v«l«Qd> gmi ^«fo7« OmlttAA oo Sducatldo md Labor on thlt 
s«M l«gi«Utlott. If you will 8ot« tto fir»t tabl« It hlJ tMtiK»cy, you will 
MA t«st oaly thtt tl» coM B ual ty coU^fts art lo»iag faculty la Mth aad phycict* 
for «sa^«, bat also that chay ara plafoad by CTitlcal* alaoat u&ivaraal abort- 
agaa of inatructora for thai; eoassutcr and al«ctroaiea pro^aM* 

Incidantally, v« aaa ti» thiaga In Tltla 2 of cha bill «a faal ougnt tg:b«. 
«aao4ad. Aliovia^ tha CoiisraaaiMial aebolarahipt to go only to coUaga aaaiora 
vould ba a aarioua aiataka; tha notioo that eollaga atudanta won't dmaa a 
taachlag caraar until thair laat yaar of ooUaga ia uafo«w^. Uia couraa raqolra- 
maaca for cartifieatiofi in aoat Statca ara ao ai^ta&tial tttat tba atudanta i«tw 
want t aa rhiag caraari wmt acaxt into thair adueation couraa long bafora thair 
aaaior yaar. Stora i^rtant, wt baXiava that good taaeha^ aaka thair caraar 
choica aa » calling pf tht aplrit»iA prafaranea ovmr othar rawarda; and If you 
ara going to givt any program anUrging tha pool of qutllfiad iaatructora in aath 
and acianca tha baat odda of auccaaa, you ara going to hava to isvolva t2ia co»- 
aunity collagaa» aisply baeauaa our oollagaa nov hava mnm than ^flf tha fraahaan 
and »opho«oraa. Moraovar, vm aarva far sort minority atodanta than any othar araa 
of hi^ar adttcatioa» and it vtU ba aamtial to tha auscaaa of thia program that 
•ore aisority studantt ba attract ad to caraara taachii^ math mM acianca. 
Eligibility for the scholarahlpf ahould a tart irith tha aopho^ra yaar. 

Aa a aacond rafinawaot, tht firat lioa of Saction 622 (b) tfiould atart off, 
*^ot laat than 2$ parctnt...** rathar than aiaiply **Ti»anty-£iv« parcant**,** It 
would appaar tht Comittat intandad it to be a floor. Wa r»ambar all too pals'- 
fully ch« hasaXe« that draggtd on for ytara in Titla III of tha Highar Education 
Act ov«r what was a "floor" and what vaa a "calling." It mty ba poaaibla on thia 
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poi&t to tisply pvoviM su«h cUrlflcAtioo la tht XdueatlOB «zkd Ubor CcwRittAt*! 
porticm of the ceviittM rtport oa bill. 

Ukt both thft hlsb sd»doI tyvttu «ad tb« t»ivttr«itiM» tht eeattmity 
eoUftgM Ar« coa«t4B;tly oo^id for tbm hwt pmo^m i& thmit tKlmlci«i» •dftnec 
•ad wm^ oou»«t by lodufftsy. vbieb is just as prtSMd for siseh tslcat as sr* 
Bmst ca& Afford sslsriss titll abovs typical t^acblas P<y «c«I««» thm Just 
aren't aoooght qualifiad paoplt to so arOfiDd. 

ISna Istftructor thortataa aUo point ^ two ralatftd aaada ^ atata-of-^tba* 
art aquipsaat i« lackiAg ia soat or all tacimlciim profriai oa alimt avwry coa- 
auniey collaga eaapoa; th« omt high ta^molosy pro^rMWlftg :titat jia «ad«7 ilsgr-^ifi oar 
rn — i i ii n^ ty collagaa raquiraa coatly azpax^ttiraa fox atata-of-tbt-art bardvara aad 
Xaarolas •yatcat; a&d facolty td» inatruct tl^ac proftaaa aca tntrtlas t&lvaraally 
for profaaaioaal in««arvlc« da57al^atet,r«latad to tbia bi^tac^lo^ iirotraa- 
Biskg. Thay^ eao't taach atata-«kf«-tha<«rt oalaaa tb^ are a^o^pad vitb atata-of- 
tba*axt aad unlaaa cbay art aa^aad to atata*«f**tba"*art appHcatlrau; aad is 
eouatlaaa caaaa» I baliava* thia ia aa wdi tlic caisaa of tbt faculty laavlfl$ tba 
raacbiog fiald* aa la blfhar 

Wblla it la la tba obviooa aalf-lataraat of Mmmricm psodticcra to ^ava tbai; 
lataat aquipsanc uaad in tim oouraas that aijpply ^lair aliUlad paraocaal, Ofskgraaa 
oavartbalaaa ahould aatabliah tax b«\afita tbat aocoora^ indsatxy to contrlbtfta 
mora broadly to botb of tbaaa s»Mda« 

Mr* Chalraa&v aa a tmataa of a larK« coaatmlty dollaia aanrin^ ^ bi^y 
Induatrlaliaad coaauaity that ia lA^rgoio^ a traaaltioi^ in iba acructura of ita 
acoaosy^ I aa praaaatly callad upon to aaka budgatary dadai^ii rafardissf tbaaa 
aattarSt and it ia daar tbat oar axiatiixg raaotxrcM vill oot allov us to produca 
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thM suab«r «ii4 quAiity of twlaic*! pMrmemoml qmM for thlB r.lodu«trUiii«tKm 
that aust takt pl«e«, 

Wlmad whmt th. Education lad Lab^r 0«ittaa haa doaa io titla Ij tlma lia 
urga that yoa gi^ Tttla IX aoothar ^^U, foe»iat on tb« caGhoiola abort»t«« 
«d poataacondary oaada. aad oq tha eai»«clty of tha Katloaai fkii««ea Fomidatloo 



to aarva thaaa ssaada* ^ 



Tlia vra tn^t of tUa« ^ada ara portraywi graphlcaUy to ,90 by thia 
l«»tiaccadaTy fmml. As for tha «Mml«y and tacJmical coiiagaa, tba naada that 
top tha liat ara thraas tachaicUa tralailxig, «ith m^mIi <m atran,thama, tboaa 
couraaa chat u« dlractly raapcmalTa to tba ai«>loy«ra« dafinM Wa, i^^i.^n^ 
asan buaieaaa aa tiaU as advaius^i ladustry; Aeq«l*itloo of srata-of-tlM-art 
aqulsMQt for tlioao eoursM$ «&d profaamloaal davalopMstt for tha facolty vfao 
iastract thoaa eooraaa. 

naturally, Mr. Chaizmso, lika to saa ytw p*rt of ^ bill for«ad 

alofi« tha Unaa of tha bill, E.SL ^50, that i:^t«saDtativc Kslsi«n aad hia 
Sdaoca. Saaa«rch and SaehDoIo^ Stabowittaa davftlopad last yaar, iihl<^ h^cmm 
Sactioo 9 of your pravlous bill, S.E. 7130. Sit wm»I4 lUa to aaa Titla U of 

IILO focus OB thoaa oaads which raapoad cxpTWSly to tha tacholclan g^, and 
00 i^tlatiw by vhich aaaoclata degrM Ijiatlttttlcw sod tha btiaiaaaa eowmity 
work la eoncart to fiU that sa|>. Such Initistinaa , which kay ob tha ^loymant 
dav.lopi«« in tht aaargins tachoologias , ara our host hopa of putting isariea 
back to vork. 

tfa thank you again for thia opporttmity to ba baard* 
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Mr. FuQUA. Thank you very much, Dr. Holland. 

To present our next witne^ I would like to call on a member of 
our committee, and one who has been verj' mter^ted in this l^s- 
iation, Congressman Gregg* to present one of his native New 
Hamj^hirites. 

Mr. Gregg. Thank you very much, Mr. Chairman. It is a pleas- 
ure for me to present to the committee Dr. Handler, who is presi- 
dent of the University of New Hampshire. She is here representing 
innumerable other institutions, because they recognize her skill 
and ability also, and she has been a leader in New Hami^hire in 
drawing attention to this issue of science and math education; de- 
veloping curriculum and trying to get, especially the elementary 
and secondar>' schools, involved in the whole issue of education in 
the area of science and math. 

We have a little bit of r^ret, however, that she also appears 
before us probably for the last time as president of the University 
of New Hampshire. She is moving on to a prestigious petition as 
president of Brandeis University, and it is a great loss to New 
Hamj^hire, because she has done dynamic things for us over the 
last few years as pr^ident of the UNH, and we will mi^ her very 
much. 

But it is a great pleasure to have you here before the committee. 
Dr. Handler. 

Ms. Handler. Congr^man Gr^g, thank you very much, 
indeed, for that generous introduction. 

Mr. Chairman, and members of the committee, I appreciate this 
opportunity to appear before you to present the views of the higher 
education community regarding the current crisis in mathematics 
and science education. 

Mr. Chairman, we would like to commend you for the legislative 
initiative contained in your original bill, H.R. 582, the National En- 
gineering and Science Personnel Act of 1983, and for your role in 
resolving the jurisdictional dispute that threatened to block the 
newly proposed legislation. 

We are extremely pleased that the present bill under discussion, 
H.R. 1310, recognizes the Federal responsibility for science educa- 
tion and that it should be shared between the Department of Edu- 
cation and the National Science Foundation. 

H.R. 1310 outlines an appropriate role for each agency and 
begins to outline a comprehensive solution to what is a broad-based 
problem. We are pleased that you and Chairman Perkins are 
moving H.R. 1310 forward. Rapid action, all must agree, is needed 
to begin to prevent further deterioration of our scientific education 
system. 

We must use the current crisis not only to arrest the erosion in 
our system, but also to build our capacities for the future. 

The purpose of my very brief tes' imony is to share with you a 
paper entitled, ''Higher Education's Agenda in Mathematics, Sci- 
ence and Technology Ekiucation,'' and to acquaint you with the pro- 
posals it contains. This agenda was developed as a collaborative 
effort by the 18 higher education associations that have endorsed 
the document, and on whose behalf I am speaking. 

Together, they represent the Nation's 3,000 2- and 4-year colleges 
and research universities. 
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Mr. Chairman, I respectfully request permission to introduce this 
document into the record, and we have so submitted it to your 
staff. 

Mr. FuQUA. Thank you. We wiil make it a part of the record. 

Ms. Handles. Let me tell you a Uttle bit about my personal ex- 
perience in science so that you can put it into a)ntext with some of 
the recommendations which I so wholeheartedly support. 

I am a r^arch biol<^ist by training, and taught for IL — oh, it 
was almost 16 years— at the city university, where I then took on 
the role of dean of science and mathematics at Hunter Coil^, and 
was very active in developing new opportunities for M our stu- 
dents, especially minority students who entered under the open ad- 
missions pn^ram. 

Sinc» coming to the University of New Hampshire, I have 
worked, I think with some diligence, to try to engage the primary 
and secondary schools in working with the university's faculty to 
develop better curricula in science and mathematics for New 
Hampshire students. 

Toward that end, Commi^ioner Brunelle, a>mmissioner of educa- 
tion in New Hampshire, and I set up the school and university edu- 
cational council, which has been attending- to this very great need 
in the State. 

It is a State, however, that can make plans, but as Congressman 
Gregg and others will suggest to you, has certain financial prob- 
lems. And without the intervention of the Federal Government, we 
will not be able to put many of the very fine proposals in curricu- 
lum development and teacher training into operation. 

You have heard, I am sure, over the course of, considerations 
about this bill, a litany of what is going on in the United States, 
and, indeed, the Congress has heard about them over the course of 
many years. 

At the end of the 97th Congress and throughout the duration of 
the 97th Congress, a great variety of bills were introduced, so that 
nothing that I can say in addition to that will do .anything but sup- 
port it, but I feel compelled to once again indicate to you at least 
some of the concerns which also affect New Hampshire as they do 
the other land grant universities and the other universities, private 
and public, 2- and 4-year, research and otherwise, throughout the 
country. 

We are in a position of "ching students, many of whom have 
inadequate science and m^.uematics scores. Tho^ scor^ have been 
dropping over the course of 20 years. Throughout the States, there 
is a serious shortage of qualified mathematics and science teachers. 

During the seventies, the number of secondary school mathemat- 
ics teachers hiring trained declined by 77 percent; science teachers 
being trained declined by 65 percent. Some 50 percent of the newly 
empmed teachers nationwide currently are uncertified and un- 
qualified to teach mathematics and sciences. 

The situation has been exacerbated by the rapid departure of 
trained classroom teachers for better-paying jobs in industry. 

And earlier this morning, the chairman referred to the phrase 
that is commonly used, "We are eating our seed corn." We recog- 
nize it in the higher education establishment, and industry recog- 
nizes it more and more every day. 



ERIC 



129 



127 



There are, and this is of gr^t a)nc»rn to me personally, at least 
2,000 vacant facul^ positions in university engineern:^ depart- 
ments* Despite what we do at our various engineering scnools 
around the country, these vacand^ persist. _ 

In turn, we are training fewer and fewer engineers in relation- 
ship to the number of ^d^ts w1k> apply to our engineering 
school. We know that at New Hampshire, we can ac^xumnodate no 
more than 25 percent <^ the eligible and able students who would 
go into engineering. 

A similar percentage is also true in omiputer sciencm 

In talking to Joe I^ttit yesterday at t^e executive meeting of the 
I^d Grant Association, we agreed thst tiiis was not either Geor* 
^ Tech's problem alone, or New Hampshire's problem alone, but 
is apparently the case throughout the Nation. 

In addition, tens of thousands of technician c^nings are going 
b^ging, even as the national rate of unempli^ment approaches 
some II percent TbB Omgrassioi^ Budget Cmce projects that 
new technologies will make another 3 million more jdis delete by 
the ei^ of this century* 

Secondary studente are taking fewer cdurs^ in math and science 
than ever before in the past At the same time— the other problem 
which was also raised earlier— our greats competitor, Ja^i— and 
it is also true for England, France, Germany, and of a>ur8e, the 
Soviet Union, are e^er-increasingly str^sing tbe role of science and 
mathematics education for their young people 

Since 1972, there has been a 54-percent decline in the number of 
Ph.D/s awarded in engineering yearly to nationals. And while, 
as again was mentioned, Hii>/s in engineering a^^^rded to foreign 
students have more than doubled. 

Fiaaily, a statistic which is staggering, Japan, one of our primary 
competitors in the world market;uace, produces twice as many en- 
gineers as we do, even thoii^ their pcqnilation base is half of ours. 

From 1970 to 1977, the number w engineers per 1,000 workers 
increased by 48 percent in Japan, and decreased by 3 pen^nt in 
the United States. It is not too often that we have the opportunity 
to bring to 3rour attention these vital and, nevertheless, d^ply con- 
cerning statistics* 

American postsecondary education institutions, therefore, fac^ a 
unique dilemma with respect to the current crisis in our scientific 
education system. We are victims of the crisis, and at the same 
time, we know, we absolutely are certain that we can provide solu- 
tions to the declining educational l^se. 

We believe that higher education problems must be addressed so 
that its resources can be directed toward the mc^ criti<^ aspects 
that beset the science education ^j^stem: Training ^equate number 
of qualified mathematics and science school teachers; providing 
education for science and technology-related careers; encouraging 
the proper research environment experience and tools to train the 
next generation of scientists, engineez^, and rraearchers; and final- 
ly, conducting research to improve ins^ction and the educational 
uses of information technolc^. 

Higher education's agenda in mathematics, science, and technol- 
ogy education suggests a comprehensive set of proposals designed 
to assist college and universities to realize their potential for help*- 
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ing to solve the Nation's science, mathematics, and technology edu- 
cation crisis. 

In addr^ing the broad dimensions of the problem, the agen-ia 
incorporates the view of the higher education community that both 
the Department of Education and the National Science Foundation 
have important roles to play in supporting a revitali^ Federal 
commitment to science education. 

Therefore, the agenda prop<»es the establishment of five new 
programs, two to be administered by the Dej^rtment of Education 
and three by the National Science Foundation. We believe that 
each program is an essential component of the total effort needed 
m this area, and that ^.R. 1310 is consistent with the approach we 
favor. 

For the Department of Education, we prop<^ a grant prc^am 
for schools, colleges, and universities to encourage the linkage be- 
tween colleges and universities and the public and private elemen- 
tary and secondary schools in the improvement of science educa- 
tion. 

We also propose, within the Department of Education, a new pro- 
gram administered by the National Institute of Education to 
strengthen teaching and learning research through grants fcwused 
on the identification of successful instruction and the application of 
cognitive research to improve instructional programs. 

For the National Science Foundation, we propose the establish- 
ment of a series of new and expanded prc^ms to provide the fel- 
lowships, traineeships, summer study support, research incentive 
awards, and faculty renewal awards needed to increase the produc- 
tion of scientists, engineering faculty, researchers, and science edu- 
cators and to uf^ade tite teaching faculty. 

We also propose for NSF a new program to improve undergradu^ 
ate instructional programs and develop the school and college ma- 
terials for mathematics, science, and technol(^ education. 

Finally, at NSF, we propose a two-part prc^am for the acquisi- 
tion and installation of modem instructional equipment for u^:-^ in 
teaching and training for teaching, and for shanng scientific equip- 
ment among institutions regionally and between the academic and 
business sectors. 

We believe that the three-part prc^m we advocate for the Na- 
tional Science Foundation could offer useful guidelines for the ex- 
penditure of money from the propped engineering and science per- 
sonnel fund, outlined in title II of H.R. 1310. 

Money from the fund could be used for our proposed program of 
opportunities for teachers, young scholars, and i^searchers through 
expanded fellowships, new traineeships, research incentive awards, 
and faculty awards for summer study. 

Priorities should be given in these programs to faculty develop- 
ment, young engineering awards, and precoliege science and math- 
ematics teacher training. 

Likewise, the fund could also support our proposal to upgrade 
and improve instructional programs in math, science, and technolo- 
gy and encourage industries' involvement in this process to up- 
grade undei^aduate instructional equipment, including computer 
accessibility, and further its utilization. And, it can also strengthen 
educational research. 
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We urge this committee to follow the Education and I^bor Com- 
mittee in taking favorable action on H.R, 1810. The ojoi^inated ap- 
proach and collaborative manner in this legislation will ^rve as an 
important first step in the resolution' of our current crisis in sci- 
ence education. 

We stand ready to work with the a>mmittee as you develop the 
legislation to resolve the current crisis and build long-term solu- 
/ tions. 

Thank you very much, 

[The prepared statement of Ms, Handler follows:] 
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Hr* O^lmait ami Miters of tte CoaiHttci: 

X 4pprecitt« this of^xrtimlty to ^^ipetr tefc^re ^ to prestnt the 
Vitus of the hi^^wr educitfcm coiwaiity regains ttm cunr«nt crisis In 
MthMstlcs and scla^ etUmttlon. 



M*, Chairman, m oommd you f <»" tte legislative Initiatives contained 
In your original bill m 5K« ti^ National Ej^limnr^^ and Science Fersoiu^l 
kd of id83 «id f^ role In reiving the jorsdlctloMl dispute that 
threatened to t>1ock newly proposed leglslatlc^, 1^ are pleas«S that the 
presatt bill i^der dlsoissloDt HR 1310, reco^lies that Federal responsibility 
for science educat1(Hs shmild be shared betiie«i the Dep&rtmmt of Educatlcm and 
the national Science Foundation; HR 1310 «stl1nes an appropriate role for each 
agency and begins to outline ^ axupretenslve solution to «^t Is a broad based 
probleii. 

life ire pleased that svd ChaIrM) Parkins 9rt moving HR 1310 
forward* R^ld actlcm, all iKist agree. Is nmied to begin to prev^t furtt^r 
deterioration of our scientific education systeie* 1^ fliust use the current 
crisis to not only arrest the erosion In our syste* but also to build our 
capacities for the future. 

The purpose of brief testimony Is to share with you a paper 
entitled ^'Higher Education's Agenda in Mathematics, Science and Technology 
Education* and to acquaint you with the proposals It contains. This ag^a was 
developed as a collaborative effort by the eighteen higher educatlmi 
assoclatlc^s that have ^ulorsed the document, and on whose behalf I am 
speaking. Toi^ther, they represMt the nation's 3,000 tm>^ and four-year 
colleges and research universities. Mr. Chairman, I respectfully request 
permission to Introduce this document Into the record. 
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AinriM's poststetmdiry «h»«ttoa instftutiow, fact a Mlqut dt1«Ha 
with respect to tin ctnrrcBt crisis in our scttntific edueatlon sy$t«R! m «r« 
vIctlBs of this crisis, ai tht s«M tiM that tw CM provldt sclutloitt to ttM 
dacllnlns e<Suest1onal b«s«. 

Me believe that higher eckieetlm's prsbltas aust tic «Sdressed so that 
Its resources can be directed toMU>d the aost critical aspeets that hesct the 
science education systea - training ade«i«te muriMrs of qualified natheiNtlcs 
Kid science school teachers; providing educatKm for selmce and 
techno (r>8y-related careers; wcfMiraging the prop»- r«seardt envlronwjt, 
experience md tools to train the next geiHiratlon of scientists, ensineers and 
researchers; and cond«ct1n« research to iaprove instruction and the educational 
uses of infonaation technology. 

•Higher Education's Agenda in NathcMtics. Sclei^ mi Technology 
Education- suggests a co«pr«hens1ve set of projwsals iesl^ to assist 
colleges and universities realize their potential for helping to solve the 
nation's science, sathenatics and technology educitis» crisis. In addressing 
the broad dlsensions of the prohleos the Agenda incorporates the view of the 
Wgher education cowanlty that both the Ocpartaent of Education and the 
national Science Foundation have Haportant roles to play in snorting a 
revitalized federal comitMnt to science education. Therefore, the Agenda 
proposes the establishMnt of five tm prograw, two to be adainistcred by the 
Departaent of Education, and three by the National Science Foundation. Ue 
believe that each prograas Is an esswtlal coaponent of the total effort needed 
In this are* and that HR 13iO Is consistent with the approach m favor. 
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For tilt g^trtmitt Of &i»»t1oi w prapost — 

a §r«)t rnvtm for i^oot«» «>tttgB «id iffiivH^fttu to 
•BMW'aai tSt KftkiM tetwan coltagn am! tmfvtrsltfes and 
public iiid jH^fttt tlM^taiy a»t tmtary s«}ioots f rtST 

Wa also pr(^)o$« «f6ifti t&t Q^vUNnt of StfucitlOR - 

a imr^vgm adufsfstirt^ Ijy tSm Nit^oMl Institute of E({ucit1on 

fowsftl on tba 1d«itfffe«tfoii of nteeassfttl fnstr^tl^ aed tiw 
appHettioft of eogRftfw fasMrdt to n«>fOMd tMtfoctloaal 
pros^a«. 



For tba Katfonal Se1a(»» fouoitatfon m propost - 

•BslflApfHs faculty, f«<ttrch«rt^ 
and scfancc adueators, »a to upgrade ttadtlug faculty , 

W« also propose f or ^ ~ \ 

a nav sapo^aa to itfsrow tsster^aduata iMtmctlonal ptwaas 
dawlc^ school «id eollege ■at^'ials for uttiMatles. sclanca and 
technology education. 

Ftnany, at NSF, we propose— 

a ti*o-p«rt firi^rm for the acquisition and insUllatfoB of nodam 
insto^iooal e^ipMent for use fn te«*iflg and training for 
teaching: and for tfjaring scientific eouipiwit mors instftutioRs 
re«ionat1y »6 betitMfl the Kadasic ind txisincss SKt(»^. 

We believe tijit the three part progrm mo adv<K:atc for the Natiatal 

SciMce Foundation could offer useful guidelines for t)M ej^ei^Siture of aoney 

fro« the proposed Engineering and Scince Personnel Fund outlined in Title II 

of «l I3i0. Monies fnxe the fund could be us«f for our proposed prograa of 

opportunities for teachers, jwung scholars «Td researchers ttrnw^ expanded 

fello»«hips, new traineeships. research incMtive awards and faculty awards fw 

suiawr study. Priorities should be given within titcse progra* to faculty 

developisent, young engineering mwdt and precollege sci««M and lutheMtics 
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tttcher tratnfns. Llkewlw, the fund could also st^jport our proposal to 
upgrade and laprove tnstnictional prosraiRs In aath, science and technology end 
encourage ndustry involvenant in this process; upgrade itnto-graduate instruc- 
tional equipMent, including co^Miter accessibility, and its utilization; and 
strengthen educational researdi. 

Me urge this Coaaittee to follow tl» Education and Is^ Coaaittee in 
taking favorable action on Hit 1310. The coordinated approach and collaborative 
•anner in this legislation «in serve as «i instant first step in the resolu- 
tion of our current crisis in science education. 

We stand ready to work with tne Cooaittee as you develop legislation 
to resolve the current crisis and build for len^r-tern solutions. 
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HI^ £«K:AT|{»i'S A^KDA IN 
MATHEMATICS. SCIOCE m TEOmOGY EDUCATION 



SackgroiiiKl 

A»«r1ca*s productlvHy, ecoDoisic m}f&^ and national <lefense are 
threatened by the growing crisis in oyr education system. Awareness of this 
pn)fcl€« ©^ifested itself during the 97th Ccngress in nias^ous legislative 
proposals. reiKKTts of the Nati<ma1 Sclw^ Board Cowlsslon on Precollegc 
Education in Hathen^tics, Science mi Technologyt the proliferatic^i of private 
s^tor prt^ai^, mi wide&idre^l aedia att^tlon. ^ 

The difliensions of the probleii ^ nuUlf^ted and pei)Mate mr 
educational system from tl» pre^dllegt level to the cooronity college, the 
undergraduate classrooiB and the aradu«te ?H)iversit1es. There is c^sii^rable 
evidence of the decline of <Hflr scientific tducatlml system: \ 

a documented declines in %tu^% achievement in eath^tics and 
sciences. Avera^ science and mat^matics scores on standardized colle^^ 
entrance tests have been (dropping steadily for 20 years; 

9 a serious shortage of qualified mathematics and sciei^e teachers. 
During the I970's the fmber of secondary sdKiol mathematics teachers being 
trained declined 77 percent; science teachars being trained declined 
6$ percent. Some SO parcent of n^ly employed teachers i^tlff^ide -are 
currently uncertified and im^alified to teach mat^eiatlcs and science. This 
situation is exacerbate by the rapid departure of trained classroom teachers 
for better paying jobs in Iwfes^y; 

e at lea^t 2,000 vacant faculty positi^s In i^iversity engineering 
departments. These vacancies have resulted In enrollment limits which, In 
turn, impede the training of ^ie<|uate nwsfrers of B.S. ©igineers; 

a the obsolescef^ of much of the instrumentation and equipment used 
tn college and university lab<ratm-1es has be^ well <kK:imiented; 

• tens of thousands of technician openings are going begging even as 
the national rate of un€«plo>went ajH>»^a^s 11 percent- The Congressional 
Budget (tfflce projects that tecfmologies will m^e 3 millian mere jobs 
obsolete by the of this century; 

• secondary students are taking fei»er courses In math and science 
than In years past, and f»er courses are being offered. Half of all U.S. high 
school students take no «ath©«at1c$ after the tenth grade, while in other 
Industrialized nations, particularly ^apan and Sermany, increasing ©nphasis is 
being placed on science and satt^matics education; 

a since 1972 there has been a 54 {»rc«>t decline in the number of 
Ph.D.*s awarded in engln^ring yearly to U.S, nationals, while Ph.D,*s in engi- 
neering awarded to foreign students have mof^ than doubled; and 

a Japan, one of our primary competitors in the «jor Id siarketplace, 
produces twice as many engineers as we do even though their population base is 
half ours. Frcjm 1970 to 1977 the number of engineers per 1,000 workers 
increased by 48 psrcent In Japan and decreased by 9 percent in the U.S. 
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There Is bipartisan recognition of this growing crisis. President 
Reagan, In a R^ssage to the 1932 National Acadeny of Sciences Convocation on 
Science and Hathematics In the Schools, declared: ♦•The prOblejns today in 
elementary and secondary school science and mathematics education are serious 
--.serious enough to con^rciaise America's future ability to develop and advance 
our traditional industrial base to co^te in international marketplaces," The 
Special Task Force on Icmg Term Economic Policy of the House 8e«aocr»tic Caucus 
observed in its report Rebuilding the Road to Opportunity : "in the future, a 
well-educated, well-trained >N5rkforce will be essential to sustained economic 
growth . * . the future will be won with brainpower . • . The research we must 
undertake to produce new technologies requires talent — yet we are not 
graduating suffici^t numbers of scientists, engineers and technicians." 

The Federal Role 

Although there Is now general agreement on the dimensicms of the 
problem, there is no consensus on the solution. The higher education cotsnunity 
views the current crisis with alarm. Constructive actions at the Institu- 
tional, local, state, and national levels are necessary to forestall a further 
deterioration. 

We believe the federal government must play a central role in 
providing leadership and support for a variety of initiatives outlined in the 
following pages. Sustained federal 1nvestn«nt Is re<;uired because the problems 
are national in scope and because failure to resolve -hem would have grave 
implications for our national well-being and defense capability. These 
Investments will maximize the return on scarce federal resources, encourage 
local and individual initiatives, minimize federal control of these efforts, 
ana provide incentives for collaboration astong all sectors. 

America's postsecondary institutions — two-year, four-year, and 
graduate — all have a niajor role to play in restoring our economic health and 
bolstering our national defcfiis. Their resources should be directed to the 
most critical problems that beset the science education system so that adequate 
numbers of qualified matheitw^tics and science school teachers will be trained; 
education for technology and science-related careers will be provided; the 
proper research environt^nt, experience and tools to train the next generation 
of scientists, engineers and researchers will be encouraged; and research to 
Improve Instruction and the educational uses of information technology will be 
supported- With such steps students will be sufficiently science- literate to 
live in an increasingly technological world and have the opportunity to prepare 
for careers In the sciences; and currently eniployed teachers, engineers* 
scientists and researchers will have opportunities to upgrade their skills. 

Thus we urge the 98th Congress to enact major legislation that will 
enable colleges and liniversities to further fulfill their mission as a vital 
force in solving the current science, matheniatlcs, and technology education 
crisis.^ The higher education corounity recognizes the interrelationship among 
all levels of education In resolving the crisis and supports the efforts of the 
precollege sector to solve their own unique and compelling problenis. However, 
this paper attempts only to address the crisis froir the perspectives of higher 
education. 
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Propose<^ Federal PrograBi 

The h10ier ecSuc^tion coMunUy — coDectlvet^y iHted at end of 
this paper — supports the establ1shB»nt of five ne^ programs to be aialnls- 
tered by the SepartMnt of E<&u:ati<m am^ the Matlpftal Science Foundatlt^. 
These pro^aas represent the top priorities of tW higher edtfcttlon co«wnity 
regarding science, mathe^ties and technole^iy creation. Each is an essential 
co<fip<^nt of the total effort needed In this ar^a. 

For the Department of Education, m propose tiio programs: a 
$200 million prograsj f<r tether training initiatives to improve scifmce, 
mathmatics and technology ed^^ticm, an0 a $25 «i111ion prograai to strengthen 
educational re;iearch in these areas. 

FcT/'^he Kational Science Foundat1<^, ^ prop^e three programs: a 
SlOO milllQfi program providing opportunities for te^htrs^ .^>ung scholars and 
researchers through e^^ant^ gr^&^te fellonrshi^, nen trainMships and faculty 
research wards; a $50 Kill ion progras to upgrade and improve instructional 
pro^a^ on all levels; and a SKK) (Billion progras to i^rade if^trf^tional 
•equipment and its utilization* 

/ The total $575 {Biltii»i ctollar f^ral Investiwit propos&i provides a 
sionif leant nuiber and variety of mr4% to individuals, sc^ts, arui 
colleges. Coupled itith local, state amj private s^tor initiatives, tf^se 
prograB^ will (sake a substantial contribution toward the revitalizatim) of the 
science education in the nation. 

In aibarking <m this new federal effort in sciaices, math and tech- 
nology education ^ mtst ^rmled^ the inport^e of a sustained national 
comit90it to basic rese»*ch« Without quality research program, the educati^ 
enterprise will witfw* Our proposal for tm fe<teral support of science 
education should be vieiied as an integral part of this cosnitmatt* Both 
research and education are necessary for the econoaric vitality and defense 
strength ofthe U.S. fteither should be funded at the expense of the oth«r. 
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TUle: A Program for Tg jidigr Training Initiatives to laprovg Scieagg. 



^Sffyys Otpartmt of Education 

Authorization: S2S0 ttlUlon 

12!:^ 3,000 grants at to ^.OOO each to 



schools ^ <»11e^ 




(1) stMer Institutes and twkslKips and a parallel prooraiR of 
inservlce education, conducted by higher education institutions 
across all states ^ regions to pit>v1d« practicing teadwrs and 
supervisors irith up-to^dete science and Mthetsatlcs Inforsatlon 
and pedagogical concepts; 

(2) projects to m\iKt the ca|>ac1ty of schools and collets to seet 
the professlaial needs of both i^m and practicing teachers. 
Including faculty develofwient activities; and 



(3) support for extnplary state, local ami Institutional efforts to 
attract, retain and motivate teachers to pursue careers In 
precollege satteaatlcs and science education, as well as identl- 
ficatlwi of teact^ training projects providing nationally 
significant exa^les of ca«pus-based Inservlce, school site staff 
development, and the integratlw? of substantive knowledge in 

^ [Rathematlcs and the sciences with effective teaching strategies, 
and the dissemination of Informatics about ti^e programs. 
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£SS£i* Nationil Institute of £<focat1(m. In 

consultation with th€ Natlonti Science 
FmifHiatK^ 



Authorization : $25 million ^ 



iMMl* teti grint coi^tltlons for specific 



resesr^ yielding 10 eajor progrwatlc 
Mftrd^» and up to 200 1nd1v1(iu«] 
resterch grants. 



Research on stiKi^t learning and scIh)o1 sxa college Instruction In 
»atn, science, t^hiK>logy edi^tfon (particularly focus^ on secondary 
sdwols) Is an esswtlal re^Haxe for other feAgriU state ^d !<M:al progrws 
f(r lnvrovtng math ami scleiKre eckicatlon. 

Me prop(»e & new ^to^m td strengthen teachlrw jssul learning research 
through orants focused on the Id^tlflcatlon of 5;K«ssful Instruction and the 
application of cognitive rese«rdi to luipro^ Iwtructlonal prograas. The 
progra* will support large scale rese^xh coiapetltloi^ baling with: 

(1) research on th1r*1ng, t«ad)1ng «kS learning related to 
instructl^ In leath* scleiM and teduiology; 

(2) researdj on the uses of nodem Instructional technologies; the 
status, seans of usessaent, ^ selection of instructlcmal 
software and other Mthesatics» science and techr^logy education 
naterlals; 

(3) research w local, state and Institutional pol1c1« enhancing or 
inhibiting tte recrultewtt, retention ^ professional develop- 
atnt of school m G^llege lath and science faculties; and 

(4) research on school. Institution and state needs and operations as 
they relate to the development and si^port of r«ed1al prograas 
at all levels of education* 
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Titl^! A Proyy of Ooporfainltles far Tea^hfirs> Youn^ Scholars ami itesiKuxhm 
throych Expanded Fcllonrsiitgs, tew TrafneeshlDS> Resedrdi Incentive Awards^ and 
FactiUy A»anis for Sumter Study " — 

Asgnc)^: KatlonaT Science Found^ti^ 

Authorization ; $iOO mUMm 

Tar get: $15 mil lion to expand existing graduate 

fellOHShlps and to create SQO mi 
graduate felloi^hlps; $1S nllllon for 
m$ 1nst1tut1<»^l tralf^^lp programs; 
$5&^H1on for l,GOO new faculty 
research Incentive awards; $20 ^1 11 Ion 
for f^lty aMrds for suMar study 
sabbaticals and ^»c1al research 
opportimfttes. 

We profK)se the estahlisho^t of a series of ami expamSed programs 
to provide fellowships, tralneeshlps, staner sttxiy sumK^, research Incentive 
awards, and faculty renewal awards to Increase the production of sci«tt1sts, 
engineering faulty, researchers and science educators, and to upgr^ teachlt^ 
faculty. 

Four ^ ;graiR$ should be suppc^ed In this area: 

(1) An expanded graduate Fellowship ^roqrm. The structure and 
effectiveness of tl« &*aduais Fellowship Program, once a 
premier syifibol of the nation's conHtrnttit to excellence, has 
diminished steadily ovo* the ye«rs. The KSF fellowship program 
should be expamSed by Increasing the nuKber of »«ard$ and the 
amount of the stip&id. To ^leve this, we propose at least 
doubling ti» amount of money available for th^ fellowships 
(from $15 million to $30 million) and Increasli^ by approxi^tely 
one-th!ni toth the and sire of the carrait awards (from 

1,400 to 2,000 and at least $I5,00C ratl^r than $10,900 per 
award). 

(2) A new $15 million Tralneeshlp Program for science, technology and 
mathematics educators. Awards of up to $150,000 would be ma4e to 
colleges mi universities. Trainees would be selected by 
participating c^rtments, schools and institutions from among 
Individuals with demc^strated (K)tent1al to excel as science, 
technology emd c^thematics educators at elementary/secondary and 
undergraduate ltvels« Institutions receiving tralneeships would 
gather education specialists and faculty froR dep^tments of 
science, mathematics and technology to create for the trainee a 
new or Improved quality program for preparing the next generation 
of science educators. 

(3) A new $50 million Young Faculty Research Snc^tive Awards 
Program. The challenges facing young faulty ndw seek to 
establish their first research proorams are almost ovenrt^lsrlng. 
A program offering stable si^jport (averaging $50,000 p«r year per 
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to nsfst thM In sUirtlos kik^c mcfirdi e«iws muU 
htlp to susUfn tM quality mt flow of ffKtiv1^4ls into 
f1ei4$ of sc1«ie«» MttMmf^^ ens^^^rar^ns ^ t«c)mo!ogy« 
i,OQO «tfar4s nould bt vithcHa^ to av^^age $50,000 par yaar. 

I A nan $29 KlllfQii pfoaraa of Faculty tmr4% for sMar stusty, 
st^tfcaH, and social ri^«r^ owor^Utes. This fro^m 
Mould ;»^ov1da 3»Q0O mrds at $5,000 oi^ for %mm S49{KNrt to 
pemf t currently ai^loy^ facolty to taka advantage of upgr^ilng 
opportunltt^; ami a ^ tifllfon pn^rm for «}9«f^iaactd faculty 
for six* to tMa!vt««!tii periods at saT«*y «(^ivalent to current 
levels to: (a) pmft reviutlzatlc^, ^ i»xparl4mcft with ne« : 
resasr^ tedmr(^iK~^ idfl^i^ ra»ar^ disoov^ltl for those 
t4H> have been Isolated fron r^^nrch InstltutlGf^ and cmtm^ for 
%U or nore years; and {b) provide for Intensive develocmnt of 
teaching teeimlques and Mtorlals In prtAleft areas* A total of 
$20 million authorl;^ In this area will ^vlde ai^s on a 
conpetltlve hasfs to 1nd1vl<hia!s i^km 1n$t1tutl<Hts certify that 
the applicant's principal ft^tlon Is undergratkiato teeing in a 
sclence^related discipline. 
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^3^' tatlonal Science FomKiatlort 

Authorizatlmt : $S0 

ISESSi* IfOOO ir»tnx:i;1aial tspro^^Mnt projects 

at up to ^,000 e^h, 

a^tlnulng dMands are placed m scli^ 'educators to k^p pace with 
evolving technological Iwwatlcns. Updated Instructltmal aat^laU «^ iveeded 
to ^ance studmit aotlvatlon and to advai^ the l^les state of science 
learning. The tm6 far new Instn^lonal ■aterlals Is jwrtlcularly acute at 
the imder^aduate lavel f&r hoth s«ieral stsKi^ts mi science and wglneerlno 
taajors. ^ 

We propose a prosrw to li^ve undersr«toate Instrtictlonal 
programs and develop school and college satcrlals for «ath«at1cs, science and 
technolo^ education, 

(¥1^1ty areas Include: 

(1) restructuring si^Ject natter scl^e coorses to reflec*- 
state-of-the-art technolo^jy and the changing tmeds of 
undergraduates; 

(2) applylfHI te«:h1ng and learning researtA concepts to the 
develop»«rt of mathewtlcs, science and technology Instructional 
materials f«r sdiools «\d colleges; and 

(3) stimulating collaborative educational Instltutl^/lnAistry 
efforts In the developoent of improved programs for schools and 
colleges* 
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^SSJat: \ Kational Science Foundation 

; ; / Auttwrizatton; \ $200 «mion 

■^2^2gt! Srants to colleges am universities 

colleges m I'lS^itTefiVmU,.^^ "^^^'^''s 

. 1*6 propose a two-pffl-t proijraa for: 

°^ "^^^ instructional equipment 
for use in teaching and traintng for teaching; and 
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N> S> ; Existing ami recent legislative proposals have atteapted to 
utilize the aechaniss; of tax Incentives to encourage a corporate r^ponse to 
the science education crisis. , Me regard these proposals as cme aspect of the 
total effort reeded to resolve the urgent problcjss faced by higher education 
Institutions* These projK^aU are unlQuely iiell-sulted to bringli^ private 
sector resources Into pl^. Since ttits paper addresses only the necessary role 
of the federal goverment In the direct provision of support, we have (fitted 
references to these tax Incentive proposals. 

This prop<»al Is st^ltted on behalf of the follt^lng organi2ati<ms: 



American Association of Colleges for Teacher Education 

American Association of Coinnunity ami Junior Colleges 

American Association of State Colleges and Universities 

American Council on £(^cat1ori 

Amrican Educational Research Association 

Association of Affiliated College and University Offices 

Association of American Colle^ 

Association of Arorican iMIversities 

Association of Catlu)11c Collets and Universities 

Association of Jesuit Colleges «yid Universities 

Ass(K:iation of turban Universities 

California State University 

Council of Graduate Schools In the United States 

Council of Independent Colleges 

National Association f&r Equal Oj^ortunity in Higher Education 
National Association of College and University Eusir^ss Officers 
National Association of Independent Colleges and Universities 
National AssociatlcHi of Schools and Colleges of the United Methodist 
Church 

National Association of State Universities and Land-firant Colleges 
State University of New York 
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Mr. Simon fpresidingl Thank you. Dr. Handier. 

Our next witn^ isDr, Jam^ Gant, the dean of the School of 
Education of Florida State Univmity, and the chahman <^ the 
committee has just be^ braggmg about you to me^ Dr. Qant He is 
ptdbably going to ha^e mi»ne to say ^ler ae gets ba^ in. 

We are ples^ed to have ycHi as a witness. 

Mr. Gakt. Thank you very mudh. 

Mr. Chairman, m^xibers dt the cofieinuttee, X am pleased to be 
with yo^ today to speak on behalf of House bill 1310, as amended 
and reports 

^ I would like to cmmiend ym and your leagues in the Edu^* 
tion and Labor Committee for ycmr leader^p in development and 
consideration of this l^^^tion. I am from Slorida» and that I 
had time to talk to you ebout ail of the things that we have been 
doing in Flotida and liow tins coi4d relate to that, but I am repre* 
senting the America Association of CoUe^ for Teacher Educa- 
tion today, and as the preddent of that oxgan^tion, I ^lall speak 
from tbg tt viewpoint 

AACTE is a voluntary ^odation of colleges and universiti^ 
dedicated to t^hdr preparati^ ^d rene^sm, Col^^vely, our 
memi>er institutions prepare about SO percent of all^ucational 
personnel gradtmted annually. 

Althou^ AACTE eupporis ail damponents of the proposal out- 
lined by my a>ileagues on tiiis panet I will limit my comments 
only to those aspects of this l^islation specific to teacher prepara- 
tion. 

The attention of the Congress is well directed to s^rch for solu- 
tions to short^^ of qualified teadiers in matiiemati^ science, 
technology, and other discipline The shortages are real and they 
are exacting, a toll on our Nation. 

The reasons are many. Lade cS incentives for young people to 
enter teaching; status of the prcrffession; lemuneration levels; and 
in some cases, the quality of their prejmration and continuing edu- 
cation. 

To adequately addrr^js these needs will require the cooperation of 
educators, administrators, citizens, and State, loc^, and Federal 
governments. It will require the serious efforts of the higher educa^ 
tion community, and my colleagues in elementary and secondary 
communities. 

Reforms may not occur <|uickly, and tliey will riot be without 
costs. H.R. 1310 is a beginning. Although a relatively modest bill, 
dedicated to a specific need, it may be vie mc^ significant piece of 
Federal I^islation a)nsidered in many years. 

It is the policy statement which recc^nizes the need for scientific 
and technical literacy for our citizens. It is significant l^cause it is 
a sjtatement by our Nation that even in difficult times, ea)nomic 
times, the Congress is willing to make education of our children a 
priority. 

It is significant because it is the product of the best efforts of the 
Committee on Science and Technology and the Committee on Edu- 
cation and Labor. 

It is significant because it carries the supiK)rt of virtually all of 
the education community. 
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It IS significant because it may point to a departure for all of us 
to work toward the kinds of long-range reforms needed in our edu^ 
^tion S5^m. However, because the public's expectations are very 
mgh and b^use economic rea.iti€s dictate that Federal invest- 
ment be modest, it is important that your deliberations result in 
legislation that will become the foundation for a workable model to 
execute needed changes, a model that can address current and 
*"t^re teacher shortages in other disciplines. 

During my time with you today. I would like to share a few ob- 
servations of part B of title I. 

There can be no argument that we must attract additional bright 
young people into .teaching. I believe financial assistance through 
scholarships and grants is one of a number of appropriate strate- 
^^awa^ of the debate over the wisdom of expansion of 
existing loan forgiveness provisions as a recruitment incentive. 

We need to ask, will this mechanism work? Is it the most effi- 
cient use of limited resources? Will it jeopardize existing student 
assistance programs? ^ 

AACTE supports the national teaching scholarship program de- 
scribed m title I, part B. as a responsible alternative. Nearly half of 
an students m teacher preparation programs receive some form of 
federal assistance: Pell grants, college work study, et cetera. 

Ihe attractiven^ of the scholarship pn^ram is that it will not 
jeopardize assistance now available to future teachers who may not 
be select«i as national teaching scholars. 

iQ^f^ r ' n advantage that the program outlined in H.R. 

i^iu wil illow us 2 years to look at student financial assistance as 
a recruitment strategy, i believe it is a good idea. I believe that in 
im iJIf^'*"^}^^^^ conduct oversight hearings on this act, you 
will find that It did r.nract good people into teaching. 

I tuily expect that we will be back at that time to encourage you 
and your colleagues on the Education and Labor CommitteTto ex- 
amine this strategy as a part of an entire package of student assist- 
ance provisions. o v 

• 7^s,S""^";^er institutes authorized under section 624, and admin- 
istered by the Department of Education, are an excellent delivery 
mechanism for teacher in service. We particularly support provi- 
sions m title 1 to allow local school districts the flexibility to use 
grants under part A to support attendance at institutes. 

btudi^ conducted of similar kinds of training activities have 
shown that when participants are involved in planning and in fol- 
owup activities, the positive results of the training are dramatical- 
ly increased. 

To enhance the potential of the institutes even further, I would 
recommend modifying section 624 to include college and university 
faculty from both the school of education and the departments of 
nmthematics and science in preinstitute and postinstitute activi- 

Faculty teams couid be brought together with teams of teachers 
to develop and^share faculty and staff development opportunities 
to design strategies for teachers and faculty to transport this in- 
service back to schooifi and campuses, and to consider recruitment 
strategies to encourage outstanding high school students to consid- 
er careers in teachini^. 
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There are several important ctmcepts in this idea. First, teams of 
people should be encouraged to attend the institutes. One of the 
criticisms of similar pn^rams is that when only one individual at- 
tended the institute, it became ^mry diffi^ for that individual to 
subsequently implement new programs or ideas. 

There was no support in the^hool district for the learnings of 
the per^n who h^ gone off to &e institute. 

Change is oft«i stow, and is more easily afiiected by grou{» of 
people than by an individual. 

Second, the involvement of both schools of education and arts 
and science faculty and administrators in planning and foHpwup is 
essential. Teacher inservioe should «mibine bo^ subject matter 
pd technique. The purpose of these institutes is to up^ade teach- 
ing, the teaching skills of educational personnel in our elementary 
and secondary sdiools. 

To conduct institute that provide only advanced work in mathe- 
matics or science has the danger of producii^ frustrated teachers 
who are highly skilled in subject matter, but cannot translate it ap- 
propriately in a cla^room ^tting, 

In those instances, w© have foimd that teachers will leave teach- 
ing mtMa the first 3 y^rs. 

However, if they have not only the knowledge, but they have the 
techniques to be able to turn some children on with that knowl- 
edge, they get a kind of satisfaction out of being a teacher that will 
keep them in teaching, even when the working conditioni/ may not 
be as good as they would Jike. 

These people become f. prime candidate. The idea of whether it 
should be knowledge or teaching is an old idea that does not war- 
rant any additional difycussion, as far as I am concerned. 

A person car* no more teach that which he doesn't know than 
come back from where he hasn't been. By the same token, one to 
have great knowledge and not be able to help anybosfy else with it 
has useless knowledge. Knowledge is only valuable when it can be 
used and when it can be transmittal from one person to the other. 

It is very frustrating for a peison with great knowledge to find 
out that they can't help somebody else learn. And those people will 
usually leave the profession. 

For many years, colle^te departments of education have 
worked in close cooperation with local schco! districts. By identify- 
ing schools of education as the coordinating point for these insti- 
tutes, these existing reiationshif» between schools of education and 
school districts and the existing mechanisms can be used to contin- 
ue and make for a greater pr<^i^n. 

Mr. Chairman and members of the committee, on behalf of the 
schools, colleges, and departments of education located in the insti- 
tutions of higher education, wc urge you to continue your commit- 
ment to our Nation's children, schools, and teachers, and to enact 
legislation that will address the technological needs of our entire 
education system, 

I thank you. 

[The prepared statement of Mr. Gant follows;] 
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Statesisnt bv D«. Jambs L. Cant, Prssiosnt, American Association of Colleoks 

FOR mCKER EOUCA.ION, DeAN, CoLLBQE OP EDUCATION, FLORIDA StATE UNIVERSI- 
TY, Tallahassks, Fla. 

Mr. ChairMn, HtAbcrs of th« ComittM. X as pUased to wich you 
today to speak on bthalf of H.R. 1310 ar^Mtiided mnd reported, -The 
^ Emergency Mithefflatios, Science end l^cljaolosy Act", x wuld like to 
coroend you end your oolleeguet €^ the S^cition labor Ocmittee 
for your leadership in the developMnt s»S consideration of this 
legislation. 



1 a» speaking this aoming es praaident of the ABtricsn Association 
of Olleges for ^acher Mucation, AACTS is a wlsmtary Association 
of colleges and miversities dedicated to teaehir preparation and 
renewal. Collectively our aiaber institoti<m prepare about 60% of 
all education personnel graduated annually. Althoogb' AACT8 supports 
ail c(^ponents of t^ proposal outlinad by ^ colleagues on this 
panel, I %fili liait ay c^mnts only to those aspects of this 
legislation specific to teacher preparation. 

The attention of the Congress is well directed taa search for 
solutions to shortages of qualified teachers in »theaati€», science, 
technology and other disciplines. The simtages ere real anS they 
art exacting a toll on our nation. The reasons are Mnyj lack of 
incentives for young pe<:^le to ^ter teaching, stat;» of the 
profession, reasncration leveXa, and in scm casts the quality of 
their preparation and Q^ntinuing education. To adequately address 
these na«ds will re^^^uire the cooperation of educators, 
. administrate; , citizens, state, local and federal govemaents. It 
will require the serious efforts of the higher education coaBsunity 
and ^ colleagues in the eleaenury an4 secondary coa^hity. ReforaB 
aay not occur quickly and they will not be without cost. 
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-9.*.- V t>»5£hW£h3: - - AltbougE i riS'tivVj^' aoaMt M U, 

_ ir*etc<S to * ip«!ific RMd, it bt tU. «»t si«aifie«at pi«ot o£ 
FM«t«l education ltgi«Uti«»a oonsid«r«fi in ni^ faxM. 

♦ 

It i« .iflniaoant b«cMt« it in » tutMnt to ooi Mtion that 
in difficult •coBoaie tiw, the OongrcM is willing to «k« th« 
•Aication of our efaiUrn a priori^. 

It is slsnificat btesuM it is tfas product of tbs bsst efforts of 
«js Cf^ittM on Soi«>e8 and Ssehnology ^ th« Co«Kitt»* on 
Question aitf Idtbor. 

It is signiCtcant bMauss it earriu tha support of virtnally all of 
tha adueaticm coowuiity. 

And, it is sl9Ri,*io«jt bacauta it .ay be . point dap»rt«ra for all 
Of us to Nork toward tbs kinds of long range raforv na«lad in our 
education sjrstaa. Sowever, beeatss* the pohUe's expectations are 
very high, snd because coonoidc realities dictate that the federal . 
in*est«ent »ist he anSast, it is injorunt that yoor deliberations 
result in ;»9i«l*tion that viU becoae thf foundstion for a worksbla 
■o«5el to execute needed changea, a Bodel that can address current and 
future teacher shortaQes in other disciplines. 
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During ti»e nith yo^ todsy I woul^ lOkm to «hAr« a 
obttrvfttions on Part B of Tit2« I. 

Tb«r<« can bt no ar^tMut that m wst attract additional teif ht ^^oung 
paopi* iDto taacbing* £ baliava fiaancial aiaiatanet throogh 
saiolartbipa oc grants ia ona of a fiwbar of apprqpriata stratagiaa, 
Yat, X aa avara of dabtta cvar thm Viadom of ai^naii^ of axUtisig 
loan forgivaneas provisions aa a racrutiwit i»o^tiva. Ha ntad to 
aak, vllZ this siachanisv work? Xa it tha a^t affioiant asa of 
Uaitad raaourcaa? KiU it ja<^disa ajd5ting studnt asaiatanea 
programs? In all bonaaty, I don't bava tha aoMara thaaa 
bastions. Baoausa wa hasran't tha ansvarsr AilC?S auppocta tha 
National Caching Scholarship Progra« daseribaa in Titla X# part B as 
a rasponsibla altemativa. 

Ka«c2y half of all studants in taaohar praparation prograaa raoaiva 
aoaa fofss of fadaral financial aasistanca* .^Pall CSranta, College Hcrk 
Study f ate. Tha attracMvanaas of tha aetolarship prograa ia that it 
will not jaopardisa aasiatanca now avaiUbla to &tura taacbars who 
may not ba salactad as Sationai Taaohing Scholari, I aaa as a sacond 
advantaga that the program ootlinad in 5»R* vill allow us tiiO 
yaars to look at student financial aaaistanca as a racruitaant 
atrfitagy. I balits^a it is a ^>od idaaj I btliava that in two or 
three years whan you conduct ovaraight hayings on this Act you will 
.find that it did attract good paopla into ttacbingj'^^and 2 fully 
axpact to ba back at that tisa to «ioouraga you and your ooXlasguas 
on- tha Education and Labor CoMittaa to axaaina thia strategy as part 
of an entire package of studant assistance provisions. 
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^Tht ^asfx :nstitutM uithorizcd in Sme. 624 {o£ H.R. 1310 *s UMdad' 
and report*!) and «S»ini8t«iwJ by tb« Otpartatnt of E<&«3ation «t» an 
•xeallcttt dalivary Mohanlss for taaehar inMrviea. Na particularly 
aupport proviaiona in Titia Z to alHw ^al sebool dlatricta tba 
f 2axibility to use vranta under part A to copsort att«sdanca at the 
inatitutaa. Studiaa oonduetad of aixilar kinda of traiains 
activitiea have abom that whan partieipanta arc involved in planning 
and foUow-up activiti.a the poaitive raaalta o2 the training are 
drastically increaaed. -ito mhance the potential of the iaatitutee 
even further I would reooawad aodit^ing See. £24 (H.R. 1310 as 
awndad and reported) to include ooucge and univeraity faculty fros 
both the a<^l of education aad she departiwita of Mthoatiea and 
aoicQce in pre-inatituta and poat-inatitate wtiwitiea. ftcalty 
teaaa could be breoght together irith teaas of teaehera to develop and 
abare faculty and sUff develc^went CRportunitiea, to deaign 
atrategiea for teaehera and faculty to transport thia inaerviee bacK 
to achoola and ca^oaea, and to consider r«»alt«Kst strategies to 
encourage outatanding high school atudwta to oonaider oareera in 
teaching. 

There are aeverai iiportant concepts inherent in thia idea. Wrat, 
teaM of people sh<mld be enoxiraged to attsnd the inatitutea. One 
^f the critieiaas i have heard of sisilar program is that vhm only 
one individual attended froai a a^>ool or district it becue very 
difficult for the individual to «.^equant:y iapliwnt new prograap 
or ideas. Change ia «rften alow, and ia acre easily effected by 
groups of people than by individuals. 
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^ S«condt, th« invQlv«wit of both ichool o£ •ducation and arts and 
acicncas faculty and ^dainiatratori in planning snd foUov'sp is 
aasantiaX. Ttaehtr insarvica should o^ina both subjact aattar and 
tachniqua* Tba purposa of th^a inatittttas ia to upgrada taa^ing 
skills of aduoation parso;mal in oor alasantary and saomdary 
si^oola. "To oonduct institutas that ^OTida only advanoad wrk in 
aathsMties ai^ 8ciana» has tba dangas of producing fnsstratad 
taachars who ara high^ akillad in subjact Bsttaif but caimt 
translats it appr^iataly into a claasroon setting* Thasa pa<^a 
vill then becoaa pri«s candidates to laava the olassrooa for 
positions in bisainaas and industry* 

Third, I would anooursge you to specif either in the legislation or 
through report langua^ that thasa institutas ba ooordinsted through 
ill^choola, collages or departments of education* in cooperation vith 
departments of science and sathes&itics. Tor aai^ yaars oollagiata 
dapartMnts of education have worked in close cooperation vith local 
s^iool districts. By identi^ing schools of aducstlon as tha 
coordination point for these institutesi existing ralationships can 
be used, 

Mr. Chairman, members of the oonssittee/ on behalf of the schoolsr 
_ collft^es &nd depsrti&ents of educstion located in institutions of 
higher education we urge you to continue your oomit^nt to oar 
nation's children, schools^ and teachers and to enact legislation 
that will address the technological needs of our entire education 
systesa. 

•As defined in Title V, Section 533 (d) of the Higher Education Act of 1965 
as aaendad 
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Mr. Simon. We thank you, Dr. Gant. 

I^aijy— not finally, two more, I am sorry. Dr. Fuller. 

Ifr. Maryly--am I pronouncing your f! t nanie correct? 

Ms. Peck. Yes. Maryly. 

Simon. Maryjy Peck, president of Polk Community College 
m Winter Haven, Fla., and I am advised the first wom^ couSe 
president m the State of Florida. 

Ms, Peck. That is correct Thank you. 

Mr. Simon. Piea^ to have you with us, Dr. Peck, 

Ms. Peck. It is a great pleasure to be here, and I have given a 
copy of my remarks that I would Uke entered into the record, 
please. ' 

Mr. Simon. We will do that. And I might mention that for the 
other Witnesses, too. If you want to just introduce youraeif, have 
your statement entered m the record, and summarize it, that is 
line. 

Ms. Pect. I am here today to speak for a uniquely American in- 
stitution, the network of community and technical colWes that are 
gamely at work trying to meet the chaUenge of faringhsg us in 
America up to our industrial rivals, whose successes have been 
iareely fed by our own technol<^. 

We now find ourselves with severe shortages at every level of the 
technological spectrum. And most acutely at the technician level 

1 he community colleges have been working to fill this particular 
gap. Unfortunately, that capability, that is, of the community col- 
lies and of the technical cdleges, up to now has been unrecog- 
nized and has not been utilized as the national resource in tackling 
this challenge that we see before us. 

I feel that the community colleges can do a great deal to help 
you. and that it should be addressed in this particular bill. As a 
scientist and as an engineer, which I am, I have over 30 years of 
experience and three degrees in engineering. I have worked in in- 
dustry and had experience on all levels of education, from the ele- 
mentary through secondary through the community colleges and 
the university. 

I have often wondered vthy the National Science Foundation has 
not taken a deeper interest m the community and technical colli- 
es. 1 he community and technical colleges have grown into the very 
toundation of postsecondary access. We now represent 50 percent of 
treshmen and sophomores, not only those that are continuing or 
stopping out with a career already planned for them, that theycan 
earn a hvmg and fulfill our job market us the technological fields, 
butaiso those that can go on and go to the 4-year institutions. 

1 here IS more than one path to get to the superior student I 
happened to have ch(^n one which was through the 4.year institu- 
tion. I did not go directly on to master's degree and Ph.D., I went 
to work m industry because I feel that kind of experience is very 
important. 

t^^nJ^^ ^ teaching, as has been pointed 

out by Mr. Gant; that is, a teacher can be a good teacher, by both 
methods I happen to feel that you need to have both kinds of expe- 
nence the knowledge and the teaching skills. Teachers can be im- 
proved and have been involved in a number of activities that do 
this. 
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But it has been an experience of mine that the National Science 
Foundation has no spok^person currently on its Board, and very 
little in the staffing, nor does the Departanent of Education have 
but very few senior staff people who speak for the community col- 
lie system. 

We do a great deal in the education field, not only in technician 
field, but also in those kinds of fields that go on to 4-year degrees, 
and subsequent graduate work, in the math, science, computer sci- 
ence area. 

I would like to point out to you that, if for no other reason, just 
because of sheer numbers, that you should have some interest in 
making sure that we are involved in this particular bill's action* 

The community college have established a great number of 
what we call employer-specific prc^rams. Th<^ kinds of prc^rams 
have been already developed in partnerehip with industry and 
businesses that happen to be in the a>mmunity. 

The community college also stand in the position to work not 
only with elementary schools and secondary schools, but to provide 
liaisons on into the universities. We have oeen required to articu- 
late with both kinds of institutions, and it is our lifeblood to be 
sure that all the articulation that must go on between the elemen* 
tary, secondary, and on into the jimiversities, involves the commu- 
nity college transfer-type programs. 

I feel that it is veir imix>rtant to our mission, which is to give an 
access to all kinds of people — we have many, many adults who are 
coming back into our schools, not only to get a d^ee which they 
might never have got, but also to sharpen their skills. There are 
many people, over a million adults, currently attending the com- 
munity colleges that are there and who don t even care whether 
they get credit, but they are back to learn things that they did not 
learn when they were in school previously. 

Our particular country, right now, is faced with improving its 
technological programs. You will find many of the people who got 
degrees, even at my age and degree level, did not take all the com- 
puter instruction that was nec^sary, and are coming back now to 
the community colleges because of its immediate acce^. 

There isn't a university in every community, but there may be 
far more community colleges there. 

The quality and the scope of the technology, science, and math 
programs that are carried by our community collies make the 2- 
year community college a place where you can focus on those kinds 
of programs. I feel that in the current bill, plus H.R. 582, and with 
some of the elements of the propped Walgren bill, we see emerg- 
ing in K.R. 1310, Mr. Chairman, the seeds of a national strategy 
which could be aimed at comprehensive development of the Na- 
tion s human capital. 

I do believe that it is the Nation's human capital that we have to 
concentrate on, which you are attempting to do in this particular 
bill. 

I can only say to you that I do appreciate much of what you are 
doing in this bill, and if there have to be some priorities placed 
upon the bill that I ho>e that you will stress the matching pieces 
of the title II portion of this. 
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I woiiid like a little flexibility because while we do have, certain- 
ly, money enough on the 4-year inBtitutioas to perfiaps match 
them, as Dr. Pettit said this morning, it would make it a little 
easier sometimes to be able to do m-kind matching and not requir- 
mg that to be necessarily money. 

If we were allowed the flexibility to match it with industry, and 
giving them the kinds of tax advantages that I think are necessary 
so that they can give equipment and help us in this matching 
effort * 

I do appreciate your allowing me to speak before you this mom- 
mg. 

[The prepared statement of Ms. Peck follows:] 
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Statement by BfARVLV VanLssr Pcck, Pftxsn>£NT» Poi^ OomcuNtrv Collcok, 

Kr. dwlxMR, la iiti«t ^ b«ecM thim Vatlcm** srladlBS atruis^ fio OM*^ the 
chAllango of our iodustrlAl rivmla, vtioM «ucc«sft«« 'bsy* b««R Iart«Iy f*^ ^ our 
ova tc^mology.N «« find outmI^ hnactuos by stvcrs sSwrtAgM «t ftVAry lcv«l «f 

I am )i6x« todMf to s^««k for « uoiquftly Msimxic^a ioAtlcutiM '-^ th« Mtvork 
of cQMuaity «iuf tschoical coIl«gcii, vhich «po s««ftXy «t vork trying to aett thmt 
chAlltAgo, and which hiv« b«<a <Uv^opin£ a large ssasuro of th« capability th« 
Natl<m needs to fill Its skills gjKj>, ttofortuostftly, that CAp«bllity up to oov hfts 
not rccosnizftd and utUlKad aa a aational raaourct Is tackling tbat challaaga* 

In th« aactioa o£ H.S« 1110 which thla Co«itt«« la davalopins, Mr. Chalrsan, 
— Title II — va a«c emerging initlatlvaa by viiicb th« capability of tbla aatwork 
of collagfiA can be uaad to mtch gtaatar advantage is rea coring tba Nation's iklll 
baae, and overcoming tba productivity crlaia. 

If the country auccoeda In regaining ita cow^titive edge In global coaserca, 
that progreea will flow ia aoM Maatira froa the aklXla of tha ■ore than four ffiiliioc 
adolta who right now are purauing technician and other paraprofeaaiooal coursea in 
thp cotmunity collegea. Unfortunately, what vc are doing preeejitly ii not yet enough, 
^ need your help to iwet the larger challenge. 

It ia wonderful, Hr, Chalrsan, to %m theae two great Conittaea, Science and 
Technology and Education and Labor, working together aa you ara on thia important 
legialation. It shows the deterainntlon of both-^mittees and the Souse leaderthlp 
to put the national interest first — and believe »c, we appreciate it. 
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wmdvtd lAy th« SAtioaia Sci«ic« fo«tad«tioa aot Uktttt a dM|»«r istsTMt txk th« 
cc«»alty «od technic*! coXl«gM. Thm coamt^ty «s)d t«e2»le«l coUcmb hcv« grcvn 
Into U« v«ry fo«md«tloa of po«t««candary «cccsa «ad la tbla cowntry — 

wt ooif 1i«v« motm thaa 50 SMTca^t of the frtateta and ftoi^KwrM, and m «r< ebt oa« 
«» of hisli«r •doeatien tlmt bat mil ftr a tiwl « patters of ataad^ grovth In racast 
ym. Yat tha 24 MOiar Katlooal Scianca Board* vi&ila Xoad«S with uslvaraity 
scholara, has so cowsaity coilafa volca is ita ras^ Md aa far «a X kaov. navcr 
haa had. 

Stafflt at US? follova in tha mm sold* Tbara ara virttiaUy so smior ataff 
la tha a«as»:y that arc a«»go n ad io cowmity collag* wrk* «a might ^ that tha 
pattam i« not auch hattar at tha Dci^rtsant of Education. AMOfi£ tha thooaAoda of 
paraonnal that SD Msploya, you can probably count on the flogara of one hand thf^ 
aanior ataff who hava aolld conunity coUaga hac^rounda. It Is aa if tina and 
raallty hava paasad rlibt by KS? aod tha Education D^rtwoat and wa-thisk that 
Congraaa ahould not parsit thta lo tha profaaaiooaX ataff lag of aoch piwtal fadaral 
aganciaa. Va aight add that avoti though tha 1972 Aw^dronta to tha Higher Sdocation 
Act Mandated that thara w&uld ba Kiper-grada raprtaantatioa for co«mity colXagaa in 
tha C.S. Office of Education, and thara would ba a coaMtmity college unit, tha 
latter and spirit of that lav haa never really bees aerved. The Office of the 
I>ircctor of the Co»iaity Collage Unit at ED haa actually gone vacant for aasy aontha. 

Th4* coBBuuity collegia will be a pivotal ayatcai in any national strategy that 
revitalises science snd natb education in tbia country, and in overcosing the 
productivity crisis. Policymakers at every level of governaeat would nake a aerious 
oversight not to regard thea aa such. Tha sijspla fact that the tvo-yaar colleges 
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b«<u»i Un-t urn of hi^ •^tSion would U «iou«ii. But thmrm 

la U* gloUl «coao«y, «ad X it »in, tli« •kiiU of t2i« tsctolcUa* iil»o 

■ovins thttmsh tho ccMicy eoilfttt «ad t«<d»lfiai colX«g« cottr»tt right oou 
iHn k# «a l«|«ruiit factor. Of U» nilU^ idttlt. «!» «t« prw«itXy 

fiftroUsd 1« tiM credit cours«. mad d««r»o progra.* ia th* tuo-yw coU^g... «s 
Xmt 3.2 mXlXiofx m pursuiag c»chnicl«i «od oc&t^tiontl etH£T«ss. tt^r* at* mt 
ItMt «»otl«r «UU©a adiiiu nho i«lag cc^aity colUgM to ahftrp^a tbair 
cAiw miU Idle .r« ignorijig fotmal emdit ^mcmmm in .o«t cm. thty *ir««3y h«v« 
Mgli«r d*gre««, la ppint of fact, co««mity coXXtgM ••rvl«i, cut .ev«1 dl«cti«a. 
that sr. vlt*l, btycad tho .liMr im^n of l«ani«r« ««rv«d« la uatlag thi« (AaX- 
lacigo. Ut «fi ttrsM tbcMs 

1. Th« cooMmlty coIlag«» Mlrmsdy hav« ftstsbllsk«i gjMt iiuBSMrs of 
v^t^hM^ ^ to call -«vloy«r apecifit^ coutm* Mrving th« pri- 
vet* sactor — tlM v«ry kiMfi of publlc-privita j»rt»«i»hlpf that your 
bUl ia aaaWag to foatar: tha coll^gm sad local iaduatry wrkiag to- 
gathar to aolva .pacific traiolag t^^t^m, for twth tha al^rt tarn aad 
tha long tarw. And tha msi^ra of »*icb eourtaa are growing evary day, 
Aa « tttaS^ar of our Covaroor'. nawly aatabllabed SUta Coordinating Council 
i«rving tha Job Trainiag Partaarahip Act. X ceo ascura you that Florida 
vilX ha wrkiag hard to build a lot aora of thaaa job-apecific traiaiag 
teitlativaa. Ttia co«tmity collegaa "caployar .pacific** progr^a 
Uluatratr taothar of tha gr«*t advuit^gea of tha coMunity collaga of 
which I ciiak all of you are awara — tha advaataga nf convatiiaaci , 
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•dvncatft of Ion «»t, tccotmt for tiic cootlaoad s»wt& of ebt 

cfiMmi^ coU^. 

2. 10^ tft« qu&Uty Md elM sei^ of tte twchaoloty, td^em «od mth 
pxograM G«rri«d tho oomiaitr ©olli^ tvo-ywr coMoity 
coiUgM • h^wk U tbt •tcttoi* to «9«««d t«dyioi^ie«l «&4 coH^tftr 
i4t«r«cy Sa 04» iiorkfisrc** lh*x«*« • lot of i^Ud tdttie* «&<t 
«ppai«d «sth b«las tiucht is tte tcdmidtt Gourm Ik U» fiOMsit^ 
coll«g«s« isftvitxMjr* wom» of the fift«d Unwr* tte mtm out in 
tochaUlAo pro^iu is dit oowmlty coU^ w±U »o o« to Mt^ 
ttd •cUticA, or Uttr t«€OM wivvcttt ptof«»«l<«i»l» ia ladattry, vho 
•ight Alio Mrvo «• «ljuoot faculty to tMcb t«chaiei«a psrotrw. tbt 
&ttab«rs Gould provo gqbgrinrfal oa both cotmts. 

3. »y tho vttry oatuia of ebolr «i««i<^ tbo ocwaity eoU«^ b«v« 
dftv«lo|)«tf bso«d« vorklos izit«rf««*« with ^tb tU mmeosdmry Uh^oU 
«J tbo MoioT collftgM AQd ttsiivftr«lc£««. itioy ti«v« A pivotAl rol« to 
play ia challAosittg ymiagtr «ttid«»t« to «t^ scloacA «ad t«cltw>logy, 
«4 in poving oI4«r studiAatA into thoM fi«X4s. 



With «ltt9«)ts fro« yotxr wm bill, H.JU 5S2, aad posslbZo cltsAnu f«m th« 
W*l£y«a bUI, 8M t«o7glfig ia H,R. 1310, Kr. Cl»ir«w, tl» md» of a tucloiui 
•tr«tegy «i&ec2 «c the co«pr«h«n«lv« dft^Xopa^t of th« KatioaU capital. It 

im our conviction, Kx. Cbaimaa, that sui^ « policy ahimld rmnk juat at high on tho 
natiooAl ftgtoda as our .iliury capability. Wa acho vhat fiapraaantativa Paul Simm 
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amU to thi» Co«B&ttM l^t ifMlii, that tbmVMy to ofttioa»l Mc^ty IU9 is 

Yoisr proviiioa of wtehlsc tir*Qtc eouli «mU tssfe ottt to U * hlfhly prodtsetlvc 
^roach, proviiltd yo« vpAclfy natlofwX scads to bo od^rooMd by ^leb troats* Sucb 
tro&tft could dr«w coUofOO cod th» buoiaoM co— unity tOfMbor io stay aoii iaitiotiv^* 

Soccoso could well turo on ti^ l«vol of local ^port you roquiro tot 
ftllflbllity uo miu^mt tbftt it ■!K»a4 rus no hitHst t&a& 25 pos««it» ood oboold 
p«rbop« bo avofl Uoo la co— ualtioo oofforias tbc blgbir IfvoXs of Isidtiotrl*! oo- 
•Bployvcot • P*ri»ps it c<Hsld b« ti«v«d ontiroly for psojocta in Wlilcb b urlaw a ■ «i«d 
colltgo vork coget^r to tarvo coHoaitioa witb axtraaoly bi^ oooa^loyimt. tba 
Sortbwvat tlabar laduatry, asd thm Pboapbsta *fid Cltrua loduitrloo of «y oim couaty 
la Tlorida co»e raadlly to niad^ If tba awtehlag graata coocopt ia £a fact tha 
prograa thia C(»ittee adopts la Titla II, tbaa profarasca for tba graate aboold bo 
givaot v« baliava^ to those lastitutioai tdiosa aaaocUto di^ea progrsaa ara pro- 
dociog staduataa io cho advsoead job skills for vhlcb thars ia a raal daa&ad* 

Svaa blgh«r praferaaca parlmps abould ba givaa to thosa eoarsM for vblcb 
sa industry itsalf provides part of tba f iasacial aaccb. Oa mteb granta, yots ccmld 
ba alBosc sure chac tba laaroars twrc haadetd iato raal jobs othamlsa, Indus'^ry 
would aoc ba shsriag io tba ti.^laiag iovastaaot. Tbls icss tba eoacapt sssbodicd is 
tha bill that Reprcsratatlva Oeor^ Hlllar offarad last yaar. 

Should you spply such prc{arcac«s» your Titla 11 algbt thaa furehat spacify 
tba types of Initiatives thst would have priority, such ssj 
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«CAt*^-t^r-«rt «pplic«eloiis *c job »it*ft. 

— Kfitehtii that doaM.* vocatlcojl frogramt zo ac^uira atat«-of«tli#<- 
arc c^ipMit froK th« Industry. 

— AdvAQC*^ tralAlag fot faculty iA c«chsticiiui assd acl^oca prograss 
to upgrade th&lr afeilla. 

^ Tachsiolosical literacy, Baklsg survty cocraaa la c<r^ser iryseaas 
a»i ott^«r aaarglog techsology AvaiXaMa to wotu «Soit laan^ra, 
Va Ara eoESviocad g<^«at sua^ra o{ Advlt laaroaira fear the choice 
of technician career* hec^&ttae e2^ay have bsuS so opporcuaity Acquaint 
the«aaI^^ea with c«Apsi£era aad the iftergissg techaoXogy. 

Vith regard to cfii^ter ejsd techaalogicel literacy^ you eight take aotsther 
look at Section ^ (a)(1) (A), i^ch noold fuad euch craiait^ for "^elntstrative 
petftoonel end for M^era of locel boerda of cdocatioo*'^ If auch training In 
appropriate for local achool boariia, it ie equally appropriate for collie ho^rde. 
lot iA (Htr viev» other prior itiei ahould have auch hlgl^ cleie on the lis! ted 
reaoureas that vould te available ttodfr thia Act. 

Ve ae» taecher recusation ae a higher priority, for tbie could be ass i^ortent 
etep in aolvlng the teacher ahortegee in aath as^ acieace* Ve are loeing asssy \rery 
disle teachers la other fieldi heeauae the deftand in their flelda is dielniehed. 
Many of thoae that vast to move into «ath asd acienee ahouXd be retrained to do an. 
Their teaching alalia are a nacurel reaourca that ahoald not he a bandon ed > 

Finally, ve echo the hope espreaaed by 0r. SlUaon that the tvo Coeoacteea 
prepari&g thia vital leglelation will mUo cell tspon t^1 ^ye moi Xeai^ Coeftittee 
to urge tasfi roforsa that Mka it eaaier for industry to help schoola and collegea* 
through gifta of aKHte-of«-tl^-^rt eqnipoent for occttpatlonel prograaa, aa well aa 
through part- tine «tploy«ent for occupational inatn^tora vho are ataying vitb 
their teaching careers, and the uae of company profesaion&la aa adjunct faculty 
in auch prograiaa. 

Ve thank the Cooalttee ag&ln, Hr* Cbeiroen, for yo^ leederahip ou thia 
If^ialation and for thia hearing. 
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Mr. Simon. Thank you, Dr. Peck. 

And our final witness is Dr. Jon Fuller, the president W the 
Great Lakes Colleges Association. Pleased to have you here. 
Mr. Fuller. Th nk you, Mr, Chairman. 

I also would like to ask my prepared statement be inserted in the 
record, so that 1 could summarize here. 
Mr. Simon. It will be. 

Mr. Fuller. The Great Lakes Colleges Association is a group of 
12 liberal arts colleges in Michigan, Indiana, and Ohio, which have 
chosen, for the last two decades and more, to cooperate to enhance 
the quality and the effectiveness of their educational programs. 

Today, I am representing not only those 12 colleges, but the more 
than 800 independent collies and universities that are part of the 
National Asstxiiation c" 'ndependent Colleges and Universiti^. 

I would like to join my colleagues here in congratulating this 
committee and the Committee on Education and Labor in picking 
up this very importart topic addressed now in H.R. 1810. 

We have n^lected this too long. We are going to pay a price for 
that neglect and, if we n^Iect it further, we will pay an even 
higher price. 

In addressing the particular role of higher education in these 
questions of science, education, v ' ^-^'ning of t«;hnical manpow- 
er, I want to also endorse the stau ■ „rhich Dr. Handier submit- 
ted for the record and summarized in her testimony: The higher 
education agenda in mathematics, science and technolc^ educa- 
tion. That IS a very fine statement of the needs and some of the 
ways of meeting those needs and of the respective roles of the vari- 
ous components of the educational system and the Federal Govern- 
ment in trying to respond. 

In analyzing our problems in science education, it is often easiest 
to focus on- number, on things that we can quantify. We recognize 
that there are not enough qualifi- c sachers of science, not enough 
students are taking courses i- • .ce, and that students are not 
taking enough of those cours^. 

But I would like to suggest that another important part of our 
problem is a problem of quality. Too many of those who are teach- 
ing are not as well trained and up to date as they need to be. 

If we are going to have quality science education, we believe 
strongly that we must involve the practitioners, the scientists 
themselves, -n designing and presenting that education at every 
level. Active scientists are the people who will know if current and 
accurate materials are being presented. 

I respect Dr. Gant's comments that suggest that vou not onlv 
have to know the subject, but you also have to know how to 
present it. It is true that colleges like our own have encountered a 
good many problems in trying to prepare students oarticularly for 
secondary school teaching and for science teaching Some of our col- 
leges, some very 'I ?? undergraduate colleges, have had to withdraw 
altogether from ng to prepare students at that level because of 
the many requirt »ents in the certification process that emphasize 
process and method at the expense of content. 

We do have to keep a balance there. Certainly a first goal for a 
teacher of science must be a knowledge of science, and I think part 
of our problem is this that needs to be said at all. 
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I know most directly and intimately a dozen independent liberal 
arts colleges, I know firsthand from our current students and from 
the record of our graduates that those colleges play an important 
role in the production of teachers of science and scientists for our 
society, 

I am, therefore, very pleased that the role of undergraduate col- 
leges has just recently been recognized, I think rather belatedly, by 
the new Director of the NSF. Dr, Knapp. In his budget summary, 
he put it this way: 

Another critical part of the Hnk in the i^iucationai base which provides the Na- 
tion s future engineers and scientists is the small, predominately undei^raduate col- 
lege, A sij^nxficant proportion of those awarded the Ph.D, in science, mathematics 
and engineering received their baccalaureate at these institutions. 

He goes on to note that it is important that faculty at these insti- 
tutions receive support and encouragement for maintaining their 
r€?search capabilities. 

This hearing on this bill is probably not the most appropriate 
time to address some of the issues about maintaining that research 
capability for faculty at undergraduate colleges, but I hope that we 
might be able to come back when this committee addresses authori- 
zations for the National Science Foundation, where there are pro- 
grams that appropriately should try to meet that need. I think we 
have some useful suggestions to make about that. 

We bel ieve that the undergraduate years are important. They 
are a significant part of addressing this problem of science educa- 
tion and the need for trained manjx)wer, because it is during these 
years that students make their decision to become scientists or 
teachers of science. 

The American Council on Education conducts an annual survey 
of entering freshmen. One of the disturbing results of those surveys 
J m recent years, confirmed by the most recent one, is that the 
number mterested in teaching has been steadily declining and the 
number expressing an interest in becoming scientific researchers 
has been steadily declining. 

We believe it is very important that at the undergraduate level, 
the quality of science and mathematics instruction be just as good 
as It can be in order to inspire many more of those students to 
choose those careers. 

At the undergraduate level, there are some other needs that I 
want to at least identify for your consideration. One is that faculty 
members need regular opportunities to renew their own knowl- 
edge, keep up to date in their fields, have some concentrated f>eri- 
ods of research. And we hope that some of the provisions of this 
bill and other programs in the National Science Foundation may 
bi^ abie to address that need. 

Second, there is a need in every college and university to bring 
up to date our equipment for both research and instruction. I 
gather the provisions about that arf; still under discussion in this 
bill. I would suggest that the matching grant concept does repre- 
sent a very K^xi way to ration scarce resources and to be sure that 
those ru^eded pieces of equipment go where they are going to be 
most jimied and where they are going to be used to the fullest 
extent 
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Finally, there is a role for a^istance with curriculum develop- 
ment at every level, including the- undergraduate level, which is 
needed periodically, i^rticularly in the science and mathematics 
areas, to keep courses up to date. 

These are important issues. We are pleased that this committee 
is addressing them. We do have a few specific changes which we 
would like to sugg^t for the record, if we may, after we have had a 
chance to study the text of the bill in the next day or two. It has 
only been available to us in the last day, as you know. If we may 
have permission to do that, I would like to thank you for this op- 
portunity to appear. 

(The prepared statement of Mr. Fuller follows:] 
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Stat^ent by Presjdsnt Jon Fvusa of the Great Uxes Colleoss AssonArrnv 

m^&HALK OK THE NaTIONAX. ASSOC^TION OP iNDEPsiiS? SllSS A^J^! 



smss 
*flr. Chairmws 



1 am ple«ed to b« he,c t«S«y with my higher education coUe*gi.« to dis««ss some of 
the importent iasu« which «e raised by H. R. 1310. .m Jon Puil«.. President of 
the Great Lakes CoUeges Association, which consists of twelve imJepemtent litjeral arts 
coUeges located in Ohic, Michigan, and Indian.. Today i'm representing not only those 
twelve eoUcges but also the more than eight hundred independent coUeges and universities 
which are n,emt>ers of the National Associfiti«>n of Independent CoUeges and Universities. 

Like my coUeagues, l want to congratulate this comniittee for Ukiryg^ uf^-^n iT. R. 
t310, some of the important issues concern >»« the &t«te -brsdenee educaUon at all 
levels in our educational systen,. These are serious problems. We arc already goi.« 
to pay a high price for having neglected them. We will pay an even higher price If 
we cofltimie that neglect. 

In addressing the parti cuiar role of higher education in these issues, I want to endorse 
the statement wW<A the entire higher education community has developed on "Higher 
Education's Agenda in Mathematics. Science, and Technology Education." It i.s a fine 
statement of the needs we face, the role which higher education should piay in responding 
to those needs, and the appropriate assistance which the federal government should be 
providing. 



LT5^t«rl!.^^.hT° ^'^T: Albion, Hope. an<j 

?ht Co^Se of^Ht^t^r' in'^Jh;;"''"''' ^'^^ 
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Ifi analyzing our proWe™ in science e<^ue«tion, it is easiest to focis on the numbers. 
There are not enough qualifieci teachers of science. Not enough of our students tra 
taking courses in science and rosthematics. TJiey are not takir^ enoi^ of those 
courses. But the other part of the problem is quality . Too many of those teaching 
courses in science and mathematics iu*c not adequately trained to do so ai^ the courses 
tre not demanding enough. lt\e are to have quality in science education, nt every 
ieveU it must fcse designed and presented with the active and c^trai invoivemcnt of 
practitioners, the scientists themselves, Keepii^ course content current and accurate 
is an important key to qi^ity^ and only active scientists can insure that currency and 
accuracy • 

Better education of teachers of science is an o6vious and crucial part of the solution 
to our lament problems st the elementary and secondary levels. An unfortunate trend 
in the training and certification of teachers has been to add more and more course 
re<;uirements in the process and method of teaching. The goal has been better quality 
teaching. But the even more impcK-tant courses in content have been anjwded out. 
Some of the best undergraduate colleges have been forced out of teacher preparation 
and certificatton because they have been unwiHing to compromise their insistence that 
the students gain a depth and breadth of knowledge, a requirement that does not leave 
time for the increasing number of other teacher certification requirements. Knowledge 
of science must be the first goal for teachers of science. An important clue to the 
problems we now have m science education is that thb ncc»ds to be said at ail. 

I deal most directly and intimately with twtMve very good undergraduate colleges, I 
know from our first hand experience with our current students and from the record of 
our graduates that those colleges play an important roic in providing the scientists and 
the teachers of science which our society needs for the future. I was therefore very 
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plMsed to see in Mr. Knapp's introducUon to the National Science Foundation's Bu^et 
Summtfy that he too recognizes the important role of such coUeges. As he put its 
"Another criUeal part of the Unk in the eAicationai base which provides the Nation's 
future angineers and scientists the small, predominately undergraduate coUege. A 
significant proportion of those awarded the PhD in science, mathematics and engineering 
receive their baccaiaureate at these Institutions." He goes on to note that "it is 
important that faculty of these institutions receive support and encouragement for 
maintaining their research capabilities." This i. not the appropriate time to go into all 
of the issuB about maintaining research capability for faculty at undergraduate coUeges. 
I hope that we will be im-ited back when this Committee takes up the «uthorizations 
for National Science Foundation. 1 beUeve that we have, from the experience of our 
own coUeges, some useful suggestions to make about this important part of the total 
process of science education. 

The undergraduate years are when well-prepsred students choose and begin their careers 
as scientists and as teachers of science. As you may know, each year the American 
Council on Education conducts a survey of entering coUege freshmen. Among the 
disturbing findings in these surveys in recent years arc that tr,e percentage of entering 
freshmen who eicprcss any interest in teachii^ careers continues to decline, and that 
one of the other professional alternatives which shows the steepest decline in interest 
among freshmen is that of scientific researcher. It is very important that colleges 
and universiUes provide excellent instruction in the sciences and in mathematics so 
that their undergraduate students -.vill be inspired in far greater numbers to choose 
careers as scientists and as teachers of science. 
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At the und^^adustc level, otlm pressii^ needs whiefi vue havt? identified^ in 
additioci to research opportunities for facultj^, are: 

• regular Opportunities for professional renewal for science faculty, enabling them 
^ to keep up to cJate in their ficl<fc and to benefit from concentrated periods for 

re$€ftrch; 

• up-to^te equipment, both fcs* r€se«rch and instruction (we regret that challef^e 
grants to assist with the purchase of equipment for tea<^ing laOoratoHes^ which 
were included in H. R. 30, have been omitted from IK R. 1310; we hope that 
this important problem will be addressed in other legislation during this sf»?«ion 
of Congress); 

• assistance in curriculum development, which is needed periodically at every 
institution. 

The i^ues being addressed by H, H. 1310 are important and they are urgent. 
Unfortunately, what those of us in the higher education panel must remind you of, is 
that this legislation, with its focus at the elementary and secondary level, addresses 
only part of our problem and part of (m needs. If we are to have a poUcy which will 
serve our national interests-^providins^ us with a technically literate citizenry, with well 
prepared teachers of science, and with an appropHate numtw of research scientists 
—more needs to be done. And we hope that there will be another occasion in the 
near future to talk with the committee about the other parts of this problem. 
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Mr. Simon. We thank you very much, Dr. Fulier. 
Let me just pick up on one point that you have made for a brief 
comment, and then yield to my colleagues. 

„ The qualitative question is really very fundamental in all of this. 
We can measure the quantity problems. It is not only true in the 
«:ience and technology field, but in higher education in general. 
We have been talking about access and a lot of other things. 

Equally severe is the qualitative problem. How do we maintain 
and improve the quality that you are talking about? My iiope is 
that this bill at least, to some extent, addresses that problem. 

Mr. McCurdy. 

Mr. McCuRDY. Thank you, Mr. Chairman, and I just would like 
to echo your comments about our appreciation to the panel for 
your testimony, and also the input that you have given us. 

I think I detected that you detected our bias. There are some 
problems that we are wrestling with right now as far as some of 
the questions that have— for instance, in the loan program, I think 
Dr. Peck probably hit the nail on the head, and I think Dr. Fuller 
was mterested also, and that is, at what point in time, if you are 
trymg to attract a person into math or science teaching profession, 
do you offer the incentive? 

That is an issue that I don't think we have adequately resolved. 
And I would like to perhaps ask that question again, and maybe 
get some comments from each of you. It has been stat^ to me by a 
number of people, and I think if you were here this morning, Rep- 
resentative Goodling from Pennsylvania, who is the ranking Re- 
publican and ranking member on the Education and Labor Com- 
mittee, mdicated he felt that it was only at the junior or senior 
level maybe at the undergraduate school that you provide that in- 
centive. 

I tend to disagree. But perhaps one of you has some statistics or 
can relate to a study or maybe even your own personal impression 
as to that question. In particular to education. My point is, and I 
think some of us have raised it again, we want people interested in 
math and science to go into teaching as opposed to just people that 
are interested in education, in teaching, picking up the requisite 
number of hours for that area that they may be certified in. 

Would you care to enter an expression on'those areas? 

Dr, Handler. 

Ms. Peck. I am not sure, because, actually, I think that you 
can— I guess I want to correct one little point on this thing, I think 
there is more than one path to get to anything. 

I studied to be an engineer and attended to work as an engineer 
and went to work at the Naval Research Laboratory immediately 
aft T my bachelor's decree, with every intention to work forever, I 
guess, as an engineer. 

I got nipped as a part-timer teaching a course, and I love teach- 
mg and I go back to it every chance I get. In fact, all my faculty 
know that all they have to do is ask me to come and talk to a class, 
and I wouIJ be happy to do so, 

I do think you need the information. You need to know, have the 
knowledge, which has certainly been stated to you several times. 
But I don't think that you should limit yourself just to math and 
scien.:e or engineers, and say that those are the only ones we want 
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to go after, because I know a lot of excellent teachers who started 
out in, say, social science, and then have later decided that they 
reaily did enjoy math themselves, so there are late bloomers even 
in the teaching profession, if you will. 

I feel that the community colleges represent perhaps one of the 
ways in which we have brought people who did not study to be 
teachers back into teaching at all levels. We use more part-timers 
than your traditional universities do, and I was even associated 
with a traditional university, the University of Maryland, that uses 
more part-timers in their evening, weekend, overseas programs 
than probably any school in this country. 

So there are ways— and I think the utilization of our people who 
are active in their fields, who teach part time, can reaily being a 
breadth to the classroom that is not represented any other way. 

Mn McCuRDY. If I might comment, one of our companion bills is 
a tax credit for high-tech firms to provide some of that incentive. I 
taught part time in the community college and felt it was one of 
the greatest experiences I have ever had, and I think it brought 
something to the institution. 
I agree with you totally. 



Ms. Handlkr. Well, if I could just comment, Congressman 
McCurdy, I gu^ I don't disp-.'ee with anything that has been said, 
and certainly, we can retrain teachers who are currently social sci- 
ence or history teachers for mathematics and sciences. But I don't 
think that was what you were addressing your original question to. 

If I could just make a few comments to that. I think I agree with 
you if you alluded to the notion that a student who comes into col- 
lege committed to teaching and studying science, or to teach sci- 
ence or mathematics in the high school, should be in a position to 
bi> given every option and every help that he can get in terms of 
financial assistance. 

I don*t believe that it is necessary to wait until the junior, senior 
year or the master s year, or at our institution, where we have a 5- 
year program, to do it in that manner, simply because I think we 
have a double problem in our midst, if you will. 

With information explosion being what it is in sciences and 
mathematics, and because I agree with Dr. Gant that students 
should be taught how to teach, as well as the subject matter, stu- 
dents are under the gun in terms of a double pressure. 

In the sciences, as even years ago, you know, decades and dec- 
ades ago, when I went to school, I spent all my afternoon hours in 
the laboratory while others did not. This prevented me from taking 
the opportunities at part-time employment that some of my col 
leagues who were in the humanities and social sciences could take. 

In other words, their time is taken up. In order to spur them on, 
in order to give them incentives, we need to identify them as early 
as possible. That is not to say that if we identify someone who de- 
cides to go into teaching of sciences or mathematics in his junior or 
senior year, and some students make that transition, that we 
should not give him assistance at that time. 

But I opt for the earliest identification. 



Yes? 
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There is another comment I would like to make, which I think is 
very much in line with the identification of teachers, potentially 
good teachers, potential scientists and so on. 

Questions were asked earlier today, how long is this going to 
take us? Well, it is going to take us a very long time. That is why 
the multipronged approach that is put forth m H.R 1310 is so es- 
sential. That is why this is not a 1- or 2-year effort. This is an 
effort of a decade or more. 

Because unless we train teachers, retrain teachers, and re-re- 
train teachers to go back into the elementary schools and excite 
those children with what is available, not only in the form of tech- 
nology but adventurous information that they take to as the great 
adventure. 

Children love science. It is our teachers who are afraid to teach 
it, because they don't know how to. So we must teach them what to 
teach, and we must teach them how to teach it. Therefore, it is 
going to be a very long time before we see the full re^ization of 
this effort. That is why it is so important to this Nation. 

It is an investment in our young people, our greatest r^urce. I 
have said that to the members of our educational establihment in 
New Hamj^hire. I have said it to the industrial ^tablishment, and 
I will say it again, and all educators, I think, who are thinking 
about the future for this countiy, its economic development, as well 
as its cultural and historical future, must begin to think about our 
role as a nation in terms of its young people in this way. 

Mr. McCuRDY. Thank you. Dr. Handler. I think that is a superb 
statement. And my time has expired, but I thought Dr. Gant was 
itching to say something. If not, again, I appreciate your input 
today. 

Ms. Holland. Congressman McCurdy, I am itehing to say some- 
thing, also. 
Mr. McCuRDV. Good. 

Ms. Holland. If you recall, I spoke out the preschooler. It would 
seem to me that we don't wait until they are in primary school, 
that we give them every encouragement at the early age in order 
to turn around the image of that, that perhaps has inadvertently 
been given to a small child by a parent or a sibling. 

Throughout elementary school, it would seem to me, that the in- 
centives could be extra help for any child who shows fK)tentiai in 
math and science; in the same way through high school. Certainly, 
you wouldn't give them a stipend in elementary or secondary 
school. But as soon as they are ready for higher education, I would 
think that you could begin your stipends. 1 don't have the remotest 
idea when you can finish with those stipends, because it would 
seem to me that if a young person continues through a community 
college and then onto a 4-year institution, and b^ame a teacher, 
he might have to continue that stipend indefinitely. 

Mr. Simon. Mr. Gregg. 

Mr. Gregg. Thank you very much. 

Dr. Handler, to get into some specifics, under this bill, part A, if 
it gets passed, if it gets authorized, and then if it gets fully appro- 
priated, both of which are pretty slim, especially the appropriation 
part, New Hampshire would get appoximately $1 million. 
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How can we best use that limited amount of dollars in a State— 
using New Hampshire as the example? You say that you have de- 
veloped a curriculum proposal, that there is the school and univer- 
sity councU that has developed some plans, but because of our 
fundmg problems we have in New Hampshire, we haven't been 
able to fund those, how can we best use that money, and what can 
we. as a 

Ms. Handler [continuing]. My belief 

Mr. Gregg. Direct it, so that it is best used? 

Ms. Handler. Well, I do believe that with that limited sum of 
money, the best approach would be the summer institutes for train- 
ing of teachere. Whether all of that money should be so directed, I 
am not entirely convmced, but certainly a good deal of it needs to 
be directed toward the retraining of our teachere. 

Wliether it is a team taught effort of pedagc^es and subject 
matter specialists, I think those are areas that we could discuss 
But we must do something about making primary and secondary 
school teachers more comfortable with modem mathematics and 
r^tem science, and that is where the great lack is in New Hamp- 

In terms of then the translation of their knowledge and expertise 
into their particular schools and particular districts, I think that 
will hap^n, and needs to happen. Unfortunately, as you know, to- 
taiiy with local funds, as you mentioned earlier this morning be- 
cause there is no other way to do it. 

There is no State money available for that kind of apparatus, 
unless someone imposes a strong will on the State legislature. I cer- 

Ssful^^ ^ ^^^^ 

• xT^^^^T® ^^^^ somehow we also have to identify school children 

specially gifted in these areas. 
Mr. Gregg. Do we think we should go to the North Carolina ap- 
proach of a magnet school? 

_ Ms. Handler. I would love to think of that, but I know that set- 
ting one up and the funding that needs to come from tne State 
even through the work with industry, would be a very difficult ob- 
jective to achieve. 

I think you would get a great deal of support from members of 
the educational community for that kind of pilot project, but I 
doubt very much that we would get the kind of support from the 
btate legislature that is needed. 

Mr Gregg. Do you think the National Science Foundation 
tion" 8""^i^er institutions, or the Department of Educa- 

Ms. Handler. I tend to opt for the National Science Foundation, 
partly, I suppose, the prejudices of my own training, but partly be- 
cause I think they are proven in this regard. I think the develop- 
ment of the materials, new materials, which are necessary for this 
kind of instruction need to be at the level of the National Science 
Foundation. 

Ultimately, working with the Department of Education in trans- 
mitting that and translating it into pedagogical processes, but I 
think I opt for the National Science Foundation. 
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Mr. Gregg. I would be interested if anybody else on the panel 
has a comment on how we use these limited funds, whether you 
agree with the summer institutes as being the b^t? 

Mr. Gant. I think the summer institute would be an excellent 
means for use of the resources. But I think the thing that is impor- 
tant is how small resources like this can used to complement 
resources and pr<^rams that already exist within a particular 
State/ and having the flexibility to \^ able to use those in associa- 
tion with other forms, the money is too small for it to be a program 
within itself, but in some way, it has to help with the others. 

In terms of the summer institute and the National Science 
Foundation, I would come down at a different place unless there 
was the willingness to go to a team approach that tied the summer 
institute to the back-home setting. 

One of the problems that institutes have experienced in the past 
is that people go off to an institute and actually learn, but when 
we go and check to see whether or not that which was learned is 
used back in the school system, it is not. 

We had that experience with institutes like this t^fore. The re- 
search that was done on the^ kinds of institutes showed that 
people did learn, but they did not use it when they went back into 
the school system. 

The instances wherein it was used when they went back into the 
school system was when it was planned in the beginning, within 
the school, what it was that they were going to change when they 
went to the institute, and there was some kind of followup after 
they got back in the school system to see whether or not that did 
occur. 

For that reason, I would tend to say that I would rather see the 
Department of Education that is working with school districts and 
universities be the one that would do it. 

Mr. Gregg. Thank you very much. 

Thank you, Mr. Chairman. 

Mr. Walgren [presiding]. Thank you, Mr. Gregg. 

i would like to take the opportunity to say how much I appreci- 
ate Dr. Holland's being here from my part of the country, and the 
recognition that that is of the ^lucational and particularly the 
community college system that we have in our part of the country, 
and 1 am reminded, from the statement that Dr. Holland made, 
that the d Iving force of this legislation is really the economic 
crisis and the very immediate economic crisis that we have. 

Somehow or other, I am wondering whether the force that will 
provide the votes for an educational package in both the House and 
the Senate this year are going to be really addressed by the legisla- 
Uon. And to me, the lack of specificity thus far for community col- 
leges indicates that what is actually going to provide the votes, 
which is the unemployment that is presently being exfK^rienced in 
the country, may not be the beneficiary of the program. > 

I wanted to ask, on two points, one on technician training, and in 
the other, on the community colleges in general, how specifically 
should we be targeting this money? And particularly, do we need a 
reservation for community colleges as was suggested by Represent- 
ative Mills from Florida this morning, 
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If the community colleges are going to participate adequately in 
this area, and then particularly, do we need a reservation for tech- 
nician tmmmg in view of the thought that, well, technician train- 
1 rg just happens in a very short time frame, and does not need to 
be driven by any Federal program or any governmental program, 
but rather, it is automatically driven by the economy or the like 

Could I ask those two points to Dr. Holland, and then ask for 
comments from the others? 

Ms. Holland. Congr^man Waigren, as you well know, we are 
m the midst of a dire situation in our area of the country, not just 
m Pennsylvania, but in all of the adjacent States. In order to uti- 
lize our most precious resource, which ^ manpower, we need a 
crash program immediately. We can't w^it for summer institutes. 

ihe summer institutes can supplemeirT the total program and be 
an integral part, but we need an ongoing program to train the 
people who have some background in /technical areas and in math 
and science, but need to be brought/up to the needs of industry. 

In my remarks, I did say that I /thought we needed two data 
banks, one with a complete inventory of the people who are avail- 
able, and the other, an inventory d{ the needs of industry. And we 
can cross-match them, which doesh't take much time. 

Of course, we need to be separated from the total area of train- 
mg teachers, and of encouraging science at a lower.level. Title II is 
a different ball of wax. I think that not only do you need a special 

"eeds to be looked at by an entirely 
ditlerent committee, which is representing Labor Department. 
C onimerce Department, and Department of Education. 

Mr. Walgren. Other comments on the need for separateness of 
these programs and for the Congress to put specific dollar amounts 
'^"ivA 'T» community college and the technician? 

Ms Pkck. I want to speak to it because I represent a county 
which has had the dubious distinction of leading the unemploy- 
ment rate for the State of Florida for the last 12 months. This 
month was the first month that we ended up in second place in- 
stead of first place. 

So. we feel a very crucial need, as the Pittsburgh area does, in 
meeting this particular problem, and the industries from which 
pvoplv have been laid off, these people are good potential employ- 
ees that can be retrained and they have had an interest in the 
math and science area. 

I am an advocate of lifelong learning, which means that you can 
move from a technican grade up through the engineering rank, if 
you will, or up through the science rank and go on into other kinds 
ot twlds. 

So 1 would like that opportunity provided, I feel, also, as I said 
earlier in my remarks, that the National Science Foundation has 
never had an advocate from the communitv college ranks. There is 
no one on their Board. There is no one of senior status that has 
.lad any commitment to the community colleges, either from expe- 
rience or any other thing, and this also holds true for the Depart- 
ment of Kducution. 

There are no senior representatives in the Dtpartment of Educa- 
tion as far as their professional p<>rsonncl is concerned, and not 
only that, there was supposed to be. within the Office of Education 
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a community college representative, who was supposed to be a di- 
rector for that area, and that particular petition has stayed vacant 
now for months. 

So I think if you do not specify that there is going to b something 
for the community colleges, there won't be. 
Mr. Walgren. Dr. Fuller. 

Mr. Fuller. Obviously, you are trying to balance long- and short- 
term goals, and in the issues of science and technology, many of 
these things are going to take a long time. You are not going to be 
able to get quick results. But I think it is important to rec(^ize 
that one of the reasons that we have a problem now is frankly that 
despite the mandate of its statute and despite the urgings of this 
^committee, the National Science Foundation has not paid much at- 
tention to science education and to* its mandate to worry about ^i- 
ence education. 

Despite the encouraging things that the director has been saying 
about that, I think that unless the committee specifies that certain 
areas are to be covered, leaving it to the discreti&n of the National 
Science Foundation is probably not going to produce the results 
you want. 

Mr. Wai/iren. I appreciate thase views. 
Mr, Lewis. 

Mr. Lewis. Thank you, Mr. Chairman. 

I have a great concern, Dr. Holland, for faculty flight and piracy, 
when you get these various instructors trained and things lii^e 
that, what are you going to do to entice them to stay in teachiyig 
rather than jump to the private sector? ; 

Ms. Holland. It is a very good question. And 1 think you might 
have to provide an incentive. We have been losing faculty regular- 
ly, and i don't mean our college soieiy. This is true ail over the 
country. I hear other trustees talking about this at conventions. 

These people like to teach part time for us, in the evening, so 
that we do provide courses and we have excellent instructors. But 
to have full-time instructors in math and science, you are going to 
have to supplement their salaries. 

Mr. Lewis. Dr. Gant? The quality and quantity of the student 
today, where we are seeing SAT scores down, how are you going t 
bring students into the computer sciences, math, and so forth, in 
an interesting way that they are going to accept the challenge, 
rather than continue to shy away from it? 

Mr. "Gant, That is a big challenge for all of us, and I think this 
bin probably might be helpful to us in doing that. We have to, in 
some way, give teaching back the status it once had, ^md we all 
have to get involved ii) that in some way. 

Little things of encouraging {People when they are still in junior 
high schooK senior high school, little things of communities having 
dayn for teachers, of our looking upon teaching in the kind of way 
we once did We all have to be involved in that in some way 

It is true that the workplace may be less attractive, and we are 
not going to get the brightest students. 1 don't get the bright, 
young women into my teacher education program that I once did. 
Once, they couldn't go anywhere elb-e. The other people wouldn't 
take them, I really had me a captive audience there, and should 
have appreciated that fact. Wish I huri that captive audience again. 
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in some ways. Yet, I ^ant them still to have all the opportunities 
that they now have. 

We also had minorities as a sort of a captive audience. We don't 
have them as cm;^ > audiences any more, 

.S<) we have to ;ome way to attract people to teaching for the 
value that they c...* . A out of that for it.s intrinsic value, We must 
attract couples so they can then buy a house. The typical person 
coming into teaching now has to decide to marry someone who is 
teaching, or with interest rates as they are, not to expect to live in 
a house that they would own. 

These are basic American ideas that we are talking about here. 
And I think that we all are going to have to find some way to help 
pi^ople with the estt^m value of teaching, and to help them be so 
successful that they can work in the classroom w^ih young people, 
see young ptH)pIe grow and value that enough that' tliey -^an go 
home and feel good at night. 

I think that as we get that going, we will get more young people 
who are bright who will want to enter because they want to bv 
teachers. 

Now, it is true that we d • ome very bright young people now^ 
they are merit scholars, know they can go into anv field, 

and they will decide, "I wa; into education because 1 want to 

be a teacher." 

That is the kind of pi*rs<..n we need in America's classrooms. I 
think that we can continue to get those. I think this biil will help 
us in that respect, and I am encouraged by it, reallv encouraged. { 
am not discouraged at all. ... 

Mr. Lkwis. Thank you, Mr. Gant. ^ 

Thank you, Mr. Chairman, for allowing me lo ask questions. 

Mr. Walcikkn\ Thank you, Mr. Lewis. 

Mr MacKay. 

Mr. MacKav. No questions. 
Mr. Wai.(;hk\. Mr. Nelson, 
Mr, Boehiert. 

Mr BoKHLKHT. Thank you, Mr. Chairman, I jast Dr. Gant, I am 
very interested in what you are saying. It is really not, I suppose, a 
subject lor extensive deliberation today, but one of the things that 
reaily concerns me is that we expect our teachers to do so many 
tilings other than teach, and so that their attention is so oftentimes 
misdirected; we want them to be monitors; we want them to be 
chapervuies; we want them to be everything that too manv of us 
are too unwiiling to be 'nirselve.v, disciplinarians. 

1 am so ghui you saiw what you said, for the record, and it is a 
Mibjt'ct that [ am deeply interested in. We don't think of teachers 
m tertns of scholars when we think of the elementary, secondary 
level We just - teachers ahnost becoming a pejorative todav that 
shouldn't he. ^ 

i ]u>l hopv we wiil iocus more (ittcfition on that, an(i 1 tfiank :ou 
fni >(!ur renwirks, because i just vvholeheartediy endorse them. 
Thatik vou. Mr Chairman. 
Mr W A!,(iHKN, Mr. Mc(Math. 

.Mr McCIkath. 1 liave no (juestions at tfiis time, Mr Chairman, 
Mr VVai,':kkn. Thank you, Mr. McGratli. 

^ )t lu'f nu'inbers" 
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Mr. Fuqua, 

Mr. FuQUA [presiding]. I apolc^e for being out, but I am trying 
to transact some other business for the committee, and had to step 
out for a very brief meeting. But I do want to thank the panel, and 
particularly my good friend, Dr. James Gant, for being here, the 
dean of the C^iiege of Education at Florida State. 

But we do appreciate aii of our people being here. I think we all 
share a common goal of tryinf to move forward in the field of sci- 
ence and math education, and we appreciate your contributions, 
and thank you ali for being here today. 

Mr. FuQUA. It is with great reluctance that we call our friend— i 
am serious, our friend, Congressman Tim Wirth, who is a meml^r 
of this committee on leave of ateence, while he serves on the 
Budget Committee, and he has worked very closely with this com- 
mittee in his responsibilities on the Budget Committee, and par- 
ticularly in the field of science and technolc^, and Tim, we are 
very happy to welcome you back to your committee. 

STATEMENT OF HON. TIMOTHY E. WIRTH, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF COLORADO 

Mr. WiRTH. Thank you very much, Mr. Chairman. I am delighted 
to be back, and 1 can assure you that I can hardly wait for my 
tenure on the Budget Committee to be over. 

I would like, if I might, Mr. Chairman, to insert my testimony on 
H E. KUO in the record. 

Mr. FuQUA. Without objection, we will make it part of the 
r€K:ord. 

Mr. WiRTH. Thank you, Mr. Chairman. I would like to make two 
points related to the legislation, one related to the budget, and one 
to addre^ some questions that occurred earlier in discussions as to 
whether this was a realistic initiative. 

First of ail, I am a cosponsor of this bill, and it seems to me that 
it is a sound bill. If I had my druthers, I would make two additions 
to the legislation; one has been suggested by Congressman Simon, 
which focuses on the foreign area and language training program. 
This in an area that it is absolutely imperative for us to support 
particularly in a world of increasing international trade, and I 
thiiik Congressman Simon, who has continually pushed thi?, is on 
the right track. 

Second, focusing on the area of university reinstrumentation, 
there is approximately $50 million authorized in this legislation for , 
university reinstrumentation. It is my belief that that siiould be a 
higher figure for two reasons. 

One. the basic university infrastructure of laboratories and facili- 
ties are having a very difficult time, rs you know. They are becom- 
ing outmoded. They were built largely in response to Sputnik 20 
years ago, and so we have the problem of aging facilities. We also 
have thp problem of dramatically increasing the computer capacity 
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of universities, and I think that that also should be taken into con- 
sideration by the committee in marking up the bili. 

So it would be my hope that in looking at the legislation you 
would pay very careful attention to the foreign area and language 
*«tudv'^ progratp, and to mcreasing the university reinstrumentation 
which IS lunded too low to meet even our current needs, and for 
which we need further money to meet the computer needs of our 
universities. I think you have had testimony to that effect this 
morning. 

The final point that I would like to make, if I might, Mr. Chair- 
man, relates to this legislation as it relates to the budget As the 
attendance at these hearings demonstrates, there is enormous in- 
terest on the Hil! in making sure that we respond, as we must, to 
our .\atJon s education needs, and that interest has to be reflected 
m tlie budget resolution passed by the House and the Senate, and 
hai; to be reflected in the appropriations process. 

We will have to take those one at a time. I think I can almost 
assure you that this mitiative will be found in the budget resolu- 
tion coming out of the Budget Committee, going to the flixn of the 
Mouse, and i would not like to the Membei-s ol' Congress at- 
tempting to take this out once it gets on the Hoor of the House. 

bo 1 think we have a tremendous amount of leverage there I^t's 
make the package as complete as we can possibly make it, and put 
!t in that budget resolution. 

Then we take the next steps of going through the appropriation 
process and getting this program funded, as it must biv At that 
point, we Will be dealing with the inexorable tradeoffs that we face 
between a defense budget which has certain emphases in it, a tax 
program which ha.s other emphases in it, and the investment in 
our future and in the growth of the economv, which we as a coun- 
try, must he making, 

Kven m these constrained economic times, those investments 
must \k' made if we in the United States are going to be able to 
cornf)ete in an increasingly changing world economy." 

Fhis !s a commitment we ail have, and I would .suspect that once 
we ^ct this in the budge? re.solution and begin to move it. we will 
tiave the momentum to fund thi:^ program as it must Ih> funded. 

VNith that. Mr Chairman. I thank you very much. I would he de- 
liiiMcd to answer ar;y questions. I suspect vou have a very full 
agenda. 

ITlie i>n>viiri'(\ .stntfrTicnf of Mr, VVirth i'oiiows:' 
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KKMAKKS of KKPRraENTATfVF: TlMONTHY E. WlKTH 

Mr, Chairman and Mb^bers of the CoMMiTiEE; 

I AM DELIGHTED TO BE HERE WITH YOU TODAY TO EXPRESS MY CONCERN 
FOR THE PLIGHT OF OUR AMERICAN EDUCATION SYSTEM AND TO EXPRESS 
MY SUPPORT FOR THE EFFORTS CONTAINED JN HiR. 1310, It IS A 
GOOD BILL AND I URGE ITS PASSAGE BY THIS COMMITTEE. 

I COME TO YOU TODAY WEARING SEVERAL HATS: AS A MEMBER OF THIS 
COMi^ITTEE ON LEAVE TO SERVE ON THE BUDGET COMMITTEE; AS CHAIRMAN 

OF THE Telecommunications Subcc^w^ittee; and as c^irman of 
THE House Democratic Caucus Task Force on Long-T^rm Fconomjc 
Policy, From these vantage points> I would like ksshare with 

YOU MY thoughts ON SOME OF THE CRITICAL PROBLEMS FACING OUR 
nation's ELEMENTARY^ SECONDARY AND POSTSECONDARY INSTITUTIONS. 

First, it is clear that the qualit )F education in math and 

SCIENCE has been DECLINING. OuR SCHOOLS ARE SUFFERING A SEVERE 
SHORTAGE OF TEACHERS TRAINED TO TEACH THESE SUBJECTS. STUDIES 
SHOW THAT ^3 STATES HAVE A SHORTAGE OF MATH TEACHERS AT THE 
SECONDARY SCHOOL LEVEL. 42 STATES SHOW A SHORTAGE OF PHYSICS 
TEACHERS. AND 37 STATES ARE EXPERIENCING A SHORTAGE OF CHEMISTRY 
TEACHERS, INDEED. IN MY OWN STATE OF COLORADO, ONLY 802 OF THE 
MATH SIC To Ar:F BEING FILLED BY OUALIFIFD MATH INSTRUCTORS, AND 
THIS IS i:>PECTF.D TO DECLINE TO 50? BY THE YEAR 2000, 
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Students are taking fewer courses in these subject areas than 

EVER BEFORE. Y.HILZ OVERALL COLLEGE ENTRANCE EXA^« SCORES HAVE 
STABILIZED AFTER A DECLINE OF SEVERAL YEARS. SCORES IN MATH 

and science continue to decline. 

At the same time, our economy is moving in a direction. which 

WILL require an EVER INCREASINGLY TRAINED WORKFORCE. V'lTHOUT 

CORRECTIVE ACTION. WE HILL FACE BLEAK PROSPECTS FOR LONG-TJRM 

ECONOMIC GROWTH. MOREOVER. OUR ECONOMY I«? SHIFTING FROM 

ONE DOMINATED EY HEAVY INDUSTRY TO ONE -DOM INATED 

BY INFORMATION. ThE JOBS OF THE FUTURE WILL BE OPEN TO THOSE 

WHO HAVE THE NECESSARY TRAINING WHICH. WITHOUT FEDERAL ASS ISTANCE 

WILL BE TODAY'S STUDENTS FROM THE WEaITHIER SCHOOL DISTRICTS. 

Today's students from economically disadvantaged school districts 

WILL FIND THEMSELVES SHUT OUT OF TOMORROW'S ECONOMY WITHOUT A 
FEDERAL POLICY WHICH WILL ENSURE THAT FUNDING FOR SKILLS AND 
TRAINING ARE PROVIDED- TO ALL. ' ' - 



Second, the environment for economic prowth requires a commitment 
TO university research " yet our university laboratories are 

STARVING FOR NEW INSTRUMENTATION. ThEIR EQUIPMENT IS TWICE AS 
OLD AS industry's. AND THEIR STUDENTS ARE TRAINING ON INSTRUMENTS 
WHICH ARE ALREADY OBSOLETE. FEDERAL INVESTMENT IN UNIVERSITIES' 
R AND D PLANTS FELL - IN ADJUSTED 1972 DOLLARS " FROM OVER 
$211 MILLION IN 19ff TO LESS THAN $16 MILLION TODAY. 
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Such neglect is pound foolish. There is an established relation 
between investments in basic research and our nation's 
productivity " either within an industry or across the entire 
ECONOMY. A University of Pennsylvania study showed that fully 
402 of increased productivity over a 20-year period is DUE to 
new technology or information, vilthout substantial increases 
in federal support for r and we risk losing the tools that 
would enable us to increase productivity growth^ jobs and 
economic health in the future. 

Healthy economic growth throughout this decade and in the ]990's 

WILL require MAJOR NEW INVESTMENTS IN HUMAN CAPITAL THROUGH OUR 
nation's UNIVERSITIES. It WAS FOR THESE REASONS LAST YEAR THAT 
I PROPOSED IN THE BuDGET COMMITTEE A MAJOR NEW COMMITMENT TO 
FEDERAL SUPPORV FOR OUR NATION'S UNIVERSITIES. COMPRISED OF A 
FIVE YEAR STRATEGY TO RENEW AND INCREASE FEDERAL INVESTMENT IN 
UNIVERSITY RESEARCH AND DEVELOPMENTS^ ITS GOAL WAS TO RESTORE 
UNIVERSITIES TO THEIR PLACE AS FULL PARTNERS IN THE PURSUIT OF 
ECONOMIC GROWTH. A SIMILAR GOAL IS REFLECTED IN H.R. 1?10, 

Third^ AS Congressman Simon pointed out in testimony before this 
Committee last week> we must not lose sight of the critical 
importance international education will play in our future 
productivity and long-term ecdnomic growth. Employment of one 
IN EVERY SIX Americans is i:ed to foreign trade *^35 billion 
IN exports (35% of our total) goes to developing countries, 
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This interdependence will continue to expand as our nation 

DEVELOPS HIGH TECHNOLOGY PRODUCTS AT AN EVER-GROWING PACE AND 
TURNS TO INTERNATIONAL TRADE TO MARKET OUS TECHNOLOGY. V^j^ 
OUR FEDERAL POLICIES SORELY LACK INITIATIVES IN THIS ARENA. 
A STUD'. DONE BY THE PRESIDENT'S COMMISSION ON FOREIGN LANGUAGES 

AND International Studies in 1979 reported an estimated IO^PPG 
English-speaking Japanese business representatives were on 

ASSIGNMENT IN THE UNITED STATES. YeT, THERE WERE FEWER THAN 

900 American counterparts in Japan, and only a handful of those 

HAD A working KNOWLEDGE OF JAPANESE. OnLY 81 OF PmERICAN COLLEGES 
AND UNIVERSITIES REQUIRE A FOREIGN LANGUAGE FOR ADMISSION, C -^PARED 
WITH IN 1966. hDj RATHER THAN INCREASING FUNDING FOR 

INTERNATIONAL EDUCATION PROGRAMS TO RESPOND TO THESE PROBLEMS, 
THE ADMINISTRATION HAS PROPOSED TO ELIMINATE ALL FUNDING FOR 
THESE PROGRAMS. Il !S VITAL THAT WE KEEP THIS IN MIND AS WE 
ADOPT POLICIfS DESIGNED TO TRAIN A>1ERICA FOR THE FUTURE. 

Mr. Chairman. I commend you, f'R, Perkins, the Chairman of the 
Education ^nd Labor Committee, and the members of both Committees 
IN having the foresight and the diligence to develop a comprehensive 

PROPOSAL dealing WITH THESE PROBLEMS THAT 1 HAVE OUTLINED, TiTLE ! 
IS WELL SUITFD TO CORRECT ThE PROBLEMS OUR ELEMENTARY AND SECONDARY 
SCHOOLS ARE FACING REGARDING MATH AND SCIENCE EDUCATION. ItS GOALS 
OF IMPROVING JN-SFRVICE TEACHER TRAINING IN MATH AND SCIENCE AND 
OF MODERNIZING OR fXPANDING INSTRUCTIONAL PROGRAMS IN MATH AND 
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SCIENCE ARE ONES WE SHOULD ALL GET BEHIND AND SUPPORT, hs 
INITIATIVES IN THE HIGHER EDUCATION AREA, INCLUDING THE $50 MILLION 
DIRECTED TOWARDS UNIVERSITY'S INSTRUMENTATION NEEDS AND ITS EMPHASIS 
ON STRENGTHENING EDUCATIONAL RESEARCH AND DEVELOPMENT ARE SORELY 

NEEDED. Finally, the National Science Foundation Fncineering and 
Science Personnel Fund is a significant step towards assuring that 
our economy is supplied with the trained manpower that is so 
critically needed. In short, f^. Chairman. H.R. 1310 is a good 
response to many of the problems facing America's education. 
While I would urge the Committee to consider increasing the 
support for international education and for university 
instrumentation. I would also strongly urge the ^0M^?ITTEF to 
REPORT H.R, 1310 favorably. 

Thank you. ^.r. Chairman. 

Mr. FuQUA. Thank you very much, Tim. Yes, we do. And I would 
K ' ^^s^ we, since we are run- 

ning about an hour and a half behind schedule, if we could ask 

by withSftl^Sg"'" ^"^^ ^i^e. you know, you just can't get 
I might just point oui that you mentioned the part about comput- 
er technolo^, and that is under consideration, adding some lan- 

f^Slu^."^ ^' ^'^l? ^""^'^ ^^^te ^ computer icience, and 

ij^ol w suggestion has been made, and it appears to have co 
^ w ^ ' ^ appreciate your support for it. 

Mr. WiRTH. I think it is a very important initiative to be made. I 
think many of us saw that piece in the Wail Street Journal a 

S„ "^^J^ Y^'"^^ ^ summary of the problems 
facing our coileg^ and universities in the training of young people 
who are hungry for the capability and dealing with the electronic 
woria around us. 

Mr. Nelson. Would the chairman yield? 

Mr, FuQUA. Certainly. 

injJ^'^o^if^" understand it, Mr. Chairman, as part of this 

jobs package that is now being negotiated that would be a supple- 

TrS^n/fl^i^^* fJ'^f^ ' ^ Of that is being consid- 

ered ior thi.s math and science education. 

vp«rTqK^'^ ^}^'' ^^'''^ ^".V, addressed today is specnicaliy for fisH-al 
year 1984; is tnat correct 

J-Jr. FuQLA. That is correct. 1984 and 198.-). 

Mr. Nei^n. Now, assuming we have that supplemental, we will 
nave something of some momentum to build on 
Mr, FuQuA, That is correc-t. 
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Mr. Nelson. OK. Very fine. 

Mr. FUQUA. If there are no questions, we thank you very much. 
Mr WiRTH. Thank you very much, Mr. Chairman, delighted to 

^rnul I'^'n' ^""^ ^«^!^ ^0 shepherding this 

Inf^ the Budget Committee with your help, and Mr. Nelson 
Will be working as well on this, and we will be going from there to 
appropriations. 
Thank you very much. 

,J^u ^ ^^wee" the two of you, we will get it to 

the Budget Committee without any problems. 

Mr. WiRTH. If there are any problems, talk to Congressman 

Mr. FuQUA. Thank you very much. 

Our next panel, the computer accessibility and instructional re- 
search, we are pleased to have Mr. Robert Gillespie, vice provost 
for computing at the University of Washington in Seattle; Dr. Rich- 
ard Van Horn, a proyost at Carnegie-Mellon University in Pitts- 
burgh; and Dr. David H. Florio, director of Government and profes- 
sional laison, American Educational Research Association 

Mr. C^liespie, we would be pleased for you to begin, and if either 
ot you three have prepared statements, if you wish to enter them 
m the record, we will make that, without objection, make that a 
part of the record, and if you wish to summarize, good 

I apolog!/.e for having to keep you over so long, and I realize that 
other membei have other transportation requirements that they 
must meet, and we will try to hurry this along, so that you can 
meet those commitments that you have. 

Thank you for being here. 

ST.ATK.MK.NTS OF ROBERT (JILLESPIE. VI( E PROVOST FOR COM- 
Ft TIN(J, IMVERSITY OF WASHINGTON. SEATTLE, WASH.; RICH- 
ARf) VAN HORN, PROVOST. CARNEGIE-MELLON UNIVERSITY 
PITTSBCRCaL PA.; AND DAVID H. FLORIO, DIRECTOR. GOVERN- 
•MKNT AND PROFESSIONAL LIAISON. AMERK^AN EDUCATIONAL 
RESEARCH ASS()CIATH)N 

Mr. (Jn,i.F.-?fnF., Thank you, Mr. Chairman. I appreciat^> the oppor- 
tunity to come. I have some prepared testimony I would like to 
submit, and I would like to make just a few remarks to summarize 
tfu' major jwmts. 

1 i^tnsngiy supfX)rt the development of the bill. This bill addrt>sses 
some ()! the issues that are confrontinR us while we attack the 
pn^beni.s oi the cuuntry; particularly in supplying the kind of 
|H ..p!<- that wt< are going to need. The nature of our industrial ac- 
IV (lies Ls changing, and as we move more and more from activitie*^ 
U .it have been primarily in the manufacturing areas to more in- 
h/rniation b.i.scd activities. 

I would likt- to make two point.s about the area dealing with com- 
puttT aacssibiluy and in particular, with title 11 of the bill on ♦he 
national engineering and scientific personnel fund, which is aimed 
at Hie National bi'ience Foundation's administration. 

.hi- first point, is that any expansiion of our .scientific, engineer- 
iiii; arxi terhiiKui manpower, means that we must significantlv in- 
i [»-a.M' our cK•ct■s^s to computer activities. 
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Our computer activities have changed radically over the years 
since I became involved with computers over 27 years ago. At that 
time, I kept my lunch in the computer, and I would sav today that 
I could bring my computer in my lunch. That is part of the shift in 
that 27 years. 

Another part of the shift is the nature and ages of the students, 
not only in high school, but prehigh school and preschool Student*? 
are acquiring computer knowledge through their parents, through 
the schools, and through others. And we in higher education are 
also pressed from the other end of that nutcracker, from those in 
the professions and those in business who would like to have our 
graduates, not only in the scientific fields, but in ail fields, have 
some understanding of the computer as a tool. 

The second point I would like to make is that the problem is of 
iarge scale. Over about a year and a half ago, I completed for the 
National Science Foundation, a report which identified the nation- 
al issues connected with computing and higher education. That 
report was titled, **Computing and Higher Education: An Acciden- 
tia! Revolution." 

I titled it that way because I felt that was part of what was hap- 
pening to us. We were seeing a sweeping change that was affecting 
the universities and colleges. 

The size of the problem is approximately a $1 billion, in terms of 
providing the level of access that we need to students in higher 
education. That is, the difference between what we seem to be able 
to afibrd r4nd have been spending today, and what we are going to 
have to spend to respond to the growth. This will require a t-ipling 
or more of what we are currently spending on computing, instruc- 
tion and support of faculty. 

Now, that is a large problem, and what I would like to explore 
are opportunities to attack this problem effectively. I reviewed 
some of the past programs of the National Science Foundation and 
found an approach that was very effective in the early sixties, in 
helping to provide the first wave of computers in our universities 
and colleges 

The National Science Foundation invested around $70 million for 
the multinational program, and by its conclusion over $250 million 
had been invested on the part of the universities, colleges, and 
States, 

So there was a very gcxxi indication of the effectiveness of the in- 
vestment, and showing a priority on the issues of computing, ! 
would like to suggest you could use that program as a model for 
addressing some of the issues today. 

I don't ex{HTt the Federal Government to solve the billion-iiollar 
gap. I believe the Federal (iovernment can exert leadership in 
identifying the priorities on the issues, stimulating the activities, 
through using the nuitching program used in the past as a mode) 

I bi^lieve there are two elements that need to l>e considered: One, 
the progran^s and the planning have to be done on a university 
campus as an institutional plan; second, the matching elements 
need to insure ti:: 1 there are opportunities to match in kind, as 
well as in dollars. 

For instaru'e. on our campus, when I talk about computer access, 
1 do not nie-an just buying huge computers or buying small comput- 
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ers; I mean supporting the service facilities that we need. You can't 
train engineers to reengineer the country if they don't have micro- 
processors to use in their laboratories. 

You can't train aerodynamicists and others to use computer- 
aided design techniques if they don't have access to the kinds of 
software and the kinds of graphics facilities they need. 

It doesn't always mean that we have to have all of those facilities 
at the university. We happen, by the way, to have worked out ar- 
rangements with the Boeing Co. to use certain of their fairly ex- 
pensive software at hours when their engineering staff is not using 
the facilities. 

That gives a good leverage, and it is quite an important element 
t{) us. because we could not afford to provide for a few students, the 
kind of capability for training that is expected by the Boeing Co. 
and others when they are looking for engineers. 

In t^'ilking to people at GE and other industries. I found they 
were concerned with the amount of training that they felt thev had 
to provide to many of the graduates of the engineering schools. The 
students did not have the kind of access to the tools they need for 
their education. 

I think, and there can be an accountability for the result. We 
would like to address the issues and see how we can respond to 
these demands for change in introduction to computing, and we 
can measure that, not by counting the numbt^r of computers we 
buy, but by looking at the number of students who are trained and 
how those results change. 

In summary then, I would like to suggest that the matching ele- 
ments be considered for this important area, and that this bill 
would provide an opportunity for addressing those effectively. 

Thank you. 

[The prepared statement of Mr, (iiilespie follows:) 
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RCBSrr G. GILI£SPI£ 



VICE K«M)ST FCR COMPOTING 

LSmjRER, OOMHJIS? SCXE^CB DEPAROMEOT 



Mr. Gillespie graduated in 1955 from Reed Cbliege in Portland, Ore^ 
with a B.A* in cnathecatics {writing a thesis on Sequential Machines) - 
He joined Convair Astronautics ;iiiere he worked with the early vacuum 
tube ooqputers, prograsoaing, (Signing analog/digital systans and 
guidanoe systems* Ife then joined the Boeing Ocqpany where he was 
resp(^ible for systec&s, evaiuati<^ of coaputers, and software 
research activities. After working at Control Data OMrporaticn \*^ere 
he was responsible for the software research and developcent 
department he rejoined the Boeing Cdnpany to direct research in CAD 
applications, soft^«^e engineering and ^rstems. In 1969 he joir^ 
the University Washington as Director of the Acadanic Ocqputing 
Center, Currently he is Vice Provost for Ocqputir^ where his 
responsibilities include academic coqputing, budget and planning for 
the overall management of cooputing at the university and liaison 
with the state government with respect to coo^xitir^. 

He has been O^airmn of the ETX^ns Oouncil twice, is chairroan of the 
board of the Washington State fii^^ Bducational Costing 
Consortiuifi, was or^ of the founders of the Snownass confereixre for 
Academic Ooiputer Center Directors, He has been active advising and 
oonailting in the U.S. and South /toerica o« isaies of nianage«aent and 
organization of oooputing facilities and coeputir^ and higter 
education. He is the author of a study for the fjational Science 
Foundation: Computing in Higher Education; An Accidental 
Revolution . He" has been interested in the issues of national 
information policy and participated in the dgvelopstient of the recent 
bill (H.R.3137) introduced by Coogressian George Brown which suggests 
an national approach. 
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TESTIMONY 
Subaiitted by 

Robert G. Gillespie 

Vice Provost for Computing 
University iof Washington 
Seattle^ Washington 

\ 



After growing wildly for years, t&e field of coarputing uow appears 
to be reaching its infancy.* pieice Report (to the Presideiit's 
Science Advisor) 1967 

I strongly support the objectives of the National Engineering 
Personnel Act ot 1983. The transf droation of our economy from 
farming and manufacturing to one wt^ich is based on information and 
knowledge has been rapid. investme'iatE in education and research to 
develop our huroan capital resources^ will be critical in aaintaininq 
Our economy and socurity, 

in my comments I would like to address one factor that will be 
important as we plan on increasing the number of engineers, 
technicians, «nd scientists. That f4ctor is the ability of our 
institutions of higher education to provide sufficieiit computing 
resources to support the goals of growth. ^ 

Higher education is caught between th^ rising expectations of 
professions and employers that graduates in all fields will have 
computer skills, and the increasing expectations of students arriving 
with skills (and personal computers). ^ Recently, in response to a 
question about whether hig'.i schools an4 colleges were preparing 
students to meet the inforjaation explosion, Richard Pryor, President 
of ITT World Coouaunications , inc. said:\ 

\ 

"As « taatter of fact, this educational process is 
starting out in the hooe nsore than \any place else and 
this is forcing the schools to follpw suit. There arc 
so many people with youngsters buying home computers 
today that they are challenging the 'educational system 
to catch up, X have seen many Knart little home 
progranaaers, 14 or 15 years old—the ire the people 
who are going to handle this revolt. in th^ 

future. Unfortunately they are l6 t 'e^-s away. 

It is the near term that I worry sbouv e have to 
find people who are equipped to handle the enormous 
changes we face over just the next few years," 

Computing resources refers to the instructors who know how to use 
computers, curriculums whic^ includes their use and networks to move 
information on and off campus, rs well as t;he computers, terminals, 
mjcroprocessors , and personal computer-, » 

Vou can't teach engineers how to reengineer the world using 
microprocessors u.^less they have microprocessors tc use in their 
engineering laboratories. You can»t teach Students to program unless 
they nave terminals or personal computers. :you can't learn to 
simuLVte air flow as ar. acrodynanicist if yoiu dort't have access to 
computer services. You can*t learn the use of computer aided design 
{CAD) techniques unless the software is available. If you want to 
tpaeh students to wnto well, then the English departments will need 
to revamp composition courses to take advantage of wordprocessing 
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ReCMt article* in tUe Wall Str«et journal (January 14, 1983) and tha 
liaflhington post (Dcccmbar 28, 1982) point out that 0-S. collaoat ,&nd 
uaivar»itie« cannot accoa®odtt« tha ma«s<^i of itudaata who want to 
laarn to use coasptttara. 

In 1981 I completed a atudy for the National Science Foundation 
Coffiputars and Higher Education: An Accidental Revolution > The 
primary findings of that atudy were: " 

• Other nationa are developing highly integrated plans for 
accelerating their transition to iaf oraation-haaed econo&ies 
through joiot efforts of industry^ governsaent, and education. 

• Increased productivity and trade will be closely linked to our 
ability to use the results of new de ilopKients in 
microelectronics, computing and cosar^ani^tioas ^ 

• The United States faces a critical shortage of people educated 
to use these new tools , and in turn, higher education faces 
sever resources problems (faculty and facilities) in responding 
to these national needs, 

• Concern for these issues, and support for the development of 
strategies to iroprove our a&iion*l position, have been *boiffn by 
those in industry, govarnment, and education. 

While it might appear that ia^e suss are rK>w being spent on 
computing in higher **iucatio«— ©ore than $1.3 billion per year— over 
half of these expenditures is for administrative use, not for 
teaching and research. Tha current resources provide fewer than ten 
hours of computer access per student per year, if we increase the 
number of students using coc^vters we will need to increase our 
investoent* To meet the increased ntteds for access «t Jeast.20 to 40 
hours per year will be required for the average undergraduate student 
(with more required for' graduate programs and research). Leading 
edge institutions, &ach as Carnegie-Mellon and Dartmouth, are now 
providing between 40 and 100 hours per student per year. 

Access aieans more than purchasing computers, it means training 
instructors, developing and using software, building communication 
facilities, deciding on strategies for incorporating affective use of 
computers ranging from micro's and personal con^uters to minims to 
supercomputers. Each campus has different goais, differ^jnt needs, 
and diffi^rent stratagieB. 
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To address the needs for Access would require tripling our 
investments, increasing the amount spent on computing in instruction 
from $300 million to $1 billion or store. Essentiallyr ^ would need 
to spend at least as much ^ney for computing as we spend on 
libraries*-*about $100 per student. 

I don't want or expect the Federal government to solve the, whole 
problem; however it can provide the stimulus and lis a^er ship necessary 
to direct attention and resources to the issue. Each c/«mpus needs to 
be stimulated to devise its strategy and involve the communities that 
it supports-* th** 'dcntSr the faculty, the alumni r the state, and 
industry. 

The American phiii^ r'her r George 5antyanar said that those who fail 
to study the past are doomed to repeat it. X would like to comment 
on a past strategy hat I think will yield socw ideas for new 
national approac^ -s 'he programs administered by NSF between 1956 
and 196S which provi.^d institutional grants to 184 colleges and 
universities for acquiring computer resources were very successful. 
One result of these programs was that the $70 s&illion invested by NSF 
yielded (th/ough matching funds) a total investment of over $250 
million. In addition, the basic objective, stimulating American 
science by providing access to the new tools, computers, was 
achieved^ The Institutional Coiaputing Services Program, with its 
requirements for dcmonstratxon of, 

a) academic needs for research and instructional computing, 
b> management capability to aaminister the resources, and 
c) a financial plan 

was particularly effective. The institutions were able to establish 
computing resources on campus which accommodated the requirements of 
students and researchers m many disciplines. 

Later programs addressed networks and stimulated creative resource 
sharing by universities. 

To is'port the objectives of KR1310 I would recommend that funds be 
added to the budget of the National Science Foundation to administer 
a program for stimulating the necessary growth in higher education 
' romjSutmg resources. Since the scale of the problem to be resolved 
IS on the order of a billion dollars, the stimulus needed to provide 
a national impact would be about two hundred million dollars. 
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To ensure that thm various parties iavol^d share the dcvelopmnt of 
these re«oarces, the .'vtchiof pro^raa shottldi 

1. Require the institutions to devetlop their own assasimnts of 
their needs and appropriete plans for resonrcesi 

2. Provide incentives for industry and state participation by 
including equipment donations, losns, snd other support as a 
part of the satchin^i 

3. Eniure there is an accounting of the iapact of the prograaa on 
institution* p research, end access • 

In suBiDary, this approach viXXt 

—draw on a successful Federal prograsi; 

— use the experience and responsibility for leadership of the 

National Science Foundationi 
-^provide an incentive for cooperation between universities and 

col leges f industry and the states; 
— support the goals expressed in the National Engineering and 

Scientific Personnel Act of 1983. 

This is an approach that can close the gap and address t^e accidental 
revolution. 

Mr FuQUA. Thank you very much, Mr. Gillrapie. 
Mr. Van Horn. 

Mr. Van Horn. There are tiines in history when signiHcant 
events happen. It is important to try to understand and realize 
when events are happening that really do have national signifi- 
cance« and it is important to take appropriate action with r^arr^ to 
these events at the time they are happening, or slightly before t.iey 
are happening. 

Mc^t of the time, we end up taking action long after something 
happened. For example, we have had ample time to recc^ize that 
there is a shortage of engineering and rcienc^ students. I think it is 
an important problem, but it would be equally sensible to try to 
understand what is the next problem, and to react to the next 
problem now. 

I think there is an extraordinary change coming about in com- 

Euting that is easy to describe. Up to this current time, computing 
as been supplied by large machines to a small group of specialists. 
Clearly, the change we are going to see over the next 10 years, 
and certainly over the next 20 years, is computing will be supplied 
by small machine connected to local and national networks, and 
thc^ small machines will be used by a large s^pnent of our socie- 
ty, by mcmt profe^ionals, certainly by scientiste and engineers, but 
also by politicians and a lai^ number of other people, ranging 
from physicians to accountants. Computing is going to be universal 
in our society. 

The universal nature of computing is an important consider- 
ation, because it relates to a prime item on the national agenda, is 
productivity. 

We have seen, of course, real changes in productivity of blue- 
collar workers. What we now are going to ^ is real changes in the 
productivity of white-collar workers. Note that if our engineers and 
scientists were two or three times as effective as they are today, 
the problem of training scientists and engineei^ would much 
smaiier than it is. 
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There are two pieces to this problem. You can train more people 
or you can take tne people that you have and make them more ef- 
fective. I would like to suggest that the kinds of chang^ that are 
cKTcurring— the movement to provide elaborate computing support 
to individuals to enhance their own intellectual abilities— will have 
a dramatic effect on productivity in a number of professional areas. 

I don't think this change is simulation. We see a lot of evidence 
that this change already is happening. 

When universal computing napjpens, the countries or the nations 
that are able to take advantage of it clearly will have a sul^tantial 
advantage, not onlv for themselv^, but for society. Countries that 
capitalize on this development will help our entire society as well 
as themselves. 

The key question is how the United States might gain and hold a 
leadership position. And I think here, history suggests that univer- 
sities will play a key role. Universities train professionals, and uni- 
versities have been the center for many of the innovations that 
have later been disseminated out into business, industry. Govern- 
ment, and other areas of our rociety. 

We want to educate graduates who are computer competent. 
Competence is more our gval than iust computer literacy. You 
don't want people who understand what a computer is, you want 
people who know how to use computers effectively to increase their 
own productivity. And th<^ are different goals. 

If we are going to have computer-competent students, it requires 
at least three things: Technolc^, meanmgful, educational, and re- 
search applications, and adequate funds, plus a commitment on the 
part of universities to go ahead with such a program. 

The work on the technolc^ is going well. There is no problem 
there. I might note, for example, that my university, C^m^e- 
Mellon, recently announced a multimillion-dollar project with IBM, 
a joint partnership to develop a next-generation technology for dis- 
tributed computing. 

A number of major foundations have shown interest in helping 
with educational and research applications. And again, the Carne- 
gie C^Qijjr-tyf^ew York just committ^ over $1 million to Carnegie- 
Mellon University and a group of other leading universities toward 
this task. 

We certainly welcome help from the National Science Founda- 
tion or anyone else, but, I think the development of educational ap- 
plications is an area that universities can cfeal with. 

The critical issue is how universities move into this new comput- 
ing environment, and again, I would like to suggest that it is im- 
portant to our society that universities do move. 

Universities have spent a lot of money getting to the kind of en- 
vironments that we have today; some of which are^ very gcKxi, but 
most universities will have to move over the next 5 years into the 
new environments. 

Our estimates are that a university that wanted a modest envi- 
ronment might spend approximately $1,000 per student, a small 
liberal arts college, for example, in investment. F'or an institution 
such as Carnegie-Mellon University, with a strong science and en- 
gineering orientation, our best estimate is we will have to spend 
approximately $5,000 per student in investment. That is an invest- 
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ment for us of over $20 million over the next 5 years. That is an 
enormous amount of capital investment. 

We feel that we ha\e to make the investment if we are going to 
serve the needs of the society. 

A program of Federal matching grants for computi^ luipment 
at universities would be an extremely good incentive to encoura^ 
universities to commit their own funds and to encourage universi- 
ties to move in this direction. 

It is easy to sit back and say universities don't have to do any- 
thing, we can wait another 10 or 15 years. However, I think it is 
important that universities move, that they make this decision, 
that they make the commitment, and that they provide leadership 
for society. 

Thank you. 

|The prepared statement of Mr. Van Horn follows:) 
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Statement by RicHAaD U Van Hmn, ftovosr, Cabnkqi£-Mexlon Unive^ttv, 

PlTTSBUHQH. Pa 

Although cmptiting hds wrought substmial changes in our society 
since Its birth In the lo^ct expected In the tm%t tiH^ty yurs 

far exceeds any in the past. Ife truly can expect a "revolution" in 
the sense that tlw changes (1) urin affect e large group — rost lAite 
collar employees including virtually all professionals, (Z) will 
change a large part of the daily lives of each professional and (3) 
will have a major Impact <m the econocnic and |H)lit1cal strength of the 
United States, This ct^ing revolution has critical implications for 
higher education and for national policy. 

These changes will result from a funda<tK^ntal change in the nature 
of computing. For the past thirty years, the dominant forra of 
computing activity has depended on specialists with an In-dcpth 
knowledge of computing using relatively large and expensive computers- 
This fonn of computing has proved useful If not invaluable to our 
national welfare. In the future, the dominant form of computing 
activity will dei^nd on computing nov|ces — ordinary accountants, 
managers, politicians, physicians, engineers, scientists and 
secretaries — using powerful ^ut Inexpensive personal computers 
linked by high-speed comiminl cations to local and national Information 
networks. Such a view represents, not Idle speculation, but a single, 
straightforward extrapolation of work that is m6eri^&y today. The 
major business firms, universities, computer companies, and many 
government agencies around the .^-nrld both recognize the imminent 
arrival of the revolution and are bird at work preparing for it 
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As the Imliistrlal reiro1iit1<Hi brmisM lutlcmdl strength through 
Increased prtNliKitlvlty of b1i« collar tMNHiers, tim colter revomion 
Mill bring natlimal strength through Increased Intellectual 
productivity of «h1te collar workers. An eKOCutlve with « personal 
computer linked to a network of colleagi^s ami Information 
substantially outperforms the executive of the past. Here again, many 
bits and pieces of tl» future already exist, for exaople using 
engineers with computers to design more effective computers. 
Certainly the existing evidence strongly sug^sts that the vision of 
the future outlined above certainly Is reasonable and probably <^ 
Inevitable. These argiraents further suggest that those nations that 
iRove most effectively and promptly In this area will create 
substantial advantages both for thDtnselves and for society as a whole. 
One should, of course, be equally cwcemed with mitigating a host of 
possible problefl)S that m^y accofupany this revolution just as they 
accompanied the industrial revolution. 

If you accept i^at I believe is strong evidence for this world 
view, then a key question is horn dwfs tNi lft)1ted States gain and hold 
a leadership position* History sug^sts that universities will play a 
key roU. Professionals in mir society are educated at universities. 

If unl/ersltles can provide good networked, distributed personal 

/ 

computing environments for their students, then similar environments 
will develop rapidly and effectively smng professionals in the 
workforce. We already have observed the major impact that 
professionals educated at computer intensive universities have had on 
the use of cwnputerS In business and -nverranent in the past three 
decades. 
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In addition to compvter competent graduates, society can benefit 
froB computer Intensive editcatlonal mlnms^ts In i second wy# 
With the continuing rapid growth of relevant knowledge, universities 
s1®p1jr have run out of tlo^ In four years to turn out graduates i«ho 
are both expert professionals and educated persons. Increased 
learning effectiveness or productivity for students tws beccw« 
essential. Cwputer enhancement of student learning imist be a nwjor 
goal of higher education. Computer enhancement of faculty research is 
an equally Important goal for the nation. 

For universities to move Into the next ^neratlon of netwrked 
distributed computing requires at least the following. 

1. Develops^nt of appropriate technology for personal coinputerSp 
system software and cofmnunlcatlons. 

2. Devclopinent of meaningful educational and research 
applications. 

3. Cofnmltment and adequate funds to implen^nt the systems, 
work on technology is proceeding well. For example* Carnegie -Mel Ion 
University and IBM announced last fall a multlmllHon dollar joint 
partnership to develop a next generation network-distributed personal 
computing systei^. Apple Ctmiputer recently announced the Lisa syste«, 
a product that Incorporates many essential features for professional 
use of personal cwnputlng. Almost every cOTputer cc^pany In the 
world will have a similar effort. Wor'k on meaningful educational or 
research applications Is proceeding im>re slowly. »towever, the needs 
are recognized and universities with some difficulty show promising 
signs of handling the problems. A number of major foundations show 
some interest of nelping nrith the task. For example, the Carnegie 
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Corpefatf(Ni Just camltted (»rer ft ell 1.1 cm dollars to CKU ind a frotip 
of c^ter leadlns imlversltles. Itat1<ma1 Science Fotmdatlofl similar 
sup^irt for this task certainly Is Mlcoote and proactive. 

The laost critical imresolved Issue Is how universities faced by 
stable enrollments and Increasing costs mIII find tto capital to 
Invest in network distributed coi^tlng systems* The capital 
Investn^t per student for a reasonable 1985«19W) systeo ranges from a 
sinlsim of $1000 at a liberal arts college up to as much as $6000 at a 
high-technology school. At Carwigie-lter*onp with only 4000 
undergraduates and graduate students, we expect to spend In 
excess of $20 million for e<|u1fw«ent over the next five years. For any 
sch<K)l, these Investi^nts are enormous* Parents and students already 
are strained with the tuition cost to keep universities operating* 
Financial aid resources are stretched to the limit, l^iversltles, 
regardless of their level of coswjltn^nt, are unlikely to be able to 
generate all the capital required- Even worse, they may not try. 

A thoughtful program of federal etching grants for computing 
equliwnt can provide both the Incentive for universities to cc^lt 
addltonal capital of their own and the hope that the job Is tractable. 
A commitment of $?00 million toward this goal should have a 
Substantial Impact. The program should stress the need for colleges 
and universities to develop careful, effective and sensible plans as a 
condition of funding. If done well, the program should contribute 
greatly to our national welfare. 
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Mr. FuquA. Thank you very much. Dr. Van Horn. 
Dr. Florio. ^. . , 

Mr. Flokio. Thank you very much, Mr. Chairman. I appreciate 
the opportunity to appear here before the committee on tehalf of 
the American Educational Research Association to present our 
views on H.R. 1310. , , . 

I would like to say, first, that we do share in the higher educa- 
tion coalition statement presented earlier, and we a part of 
that agreement of what needs to be done in this legislative pack- 
age. ... r 
We also want to praise the actions of the bipartisan cosponsors ot 
H.R. IHIO, who have included a provision for strengthening educa- 
tional research and development. Section 625 in title I of the tnll, 
we believe is a strong initial step in revitalizing the National Insti- 
tute of Education's program in this area. 

We appear here today to ask the committee to authorize a 
matching or companion prt^am in the National Science Founda- 
tion. In the past, these two agencies have had a history of working 
together, and we believe that they could work together to plan, to 
help seltct outstanding proptwal readers, to a^ure that high-qual- 
ity work is funded, and because of the strength of the two agencies, 
we believe it marries subrtance and proc^, so that not only do we 
get higher-quality work on improving instruction, but also in the 
sjpecific sulwtantive areas of mathematics, science, and technology, 
and then, of course, to make sure it is used in schools and colleges. 

We also have a recommendation with regard to s)me tai^etmg of 
priorities with regard to title II. Specifically, the engineering and 
science personnel fund. 

First, we believe that funding for projects designed to improve 
computer literacy and the development and use of computers as in- 
structional resources in schools, colleges, and universities, are im- 
portant priorities for that fund. . u • 

Similarly, we also believe that the personnel fund, and the im- 
provement program, ought to provide support for efforts to develop 
instructional programs— including teacher training programs— cur- 
ricula, and materials. Such development should be accomplished 
through the application of instructional, thinking, and learning re- 
search results to the substantive areas of mathematics, science, and 
technolt^ical education. We believe that these additions would im- 
prove the focus of the legislation. 

Our suggestions are based not only on the kind of testimony you 
have been hearing, but also by reports by the National Scienre 
Foundation, the National Science Board's C!ommission on PrfrCol- 
lege Education in Math. Science, and Technolc^y, and previous re- 
ports by the National Academy of Sciences and the Office of Tech- 
nol{^ Assessment. , , . j j 

In sum, the intellectual demands of the workplace m advanced 
education require a much broader student participation and suc- 
cess in mathematics, sciences and higher order academic skills, 
such as reading con^prehension. problemsolving, written composi- 
tion, creative and analytical thinking, anc technological literacy. 

Yet. as Michael Kurst, one of our members and a former presi- 
dent of the California Board of Education says, "We find ourselves 
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in a vicious cycle of teacher shortages, outmoded curricula, and un- 
motivated students/* 

We focus our attention along on four problem areas: First, out-of- 
date« or out-of-rield teachers— teachers who are not certified or 
qualified in their subject areas. This is, of course, caused by the 
second problem, which is a tack of, or a shortage of qualiFied math 
and science teachers. 

The thi.d area is the need for more effective and motivating 
teaching resource materials and teaching training r^urces, so 
that we can reach a lai^r number of students. And fourth, the 
need for greater access and more effective use of instruction tech- 
nologies such as those used in schools like microcomputers. 

All of the studies that have been done in this area call for a sus- 
tained program of educational research focu^ on four or Tive 
areas: One, research on teaching, thinking and learning, related to 
instruction in these critical areas; two, the application of rwearch 
findings to the development of instructional resource materials and 
teacher training; three, r^arch on the effects of secondary school 
organizations on math, science and technol<^; and four, re^arch 
on student achievement in higher order arademic skills. These 
skills are what a lot of businrases call the learning-to-learn skills. 
They want employees to have these abilities, rather than some 
times the specific training for their businrases. 

Finally, we need to have some studies of local. State, and Federal 
policies that either enhance or inhibit the recruitment, retention, 
and upgrading of mathematics and science faculties. 

We l^lieve that this legislation, as it exists now, makes a strong 
start with a matching program in the National Science Founda- 
tion, having the two agencies work tc^ether would be a strong ad- 
ditional effort that this committee could make. 

We believe that these recommendations ought to be put in place 
now. There are things we already know about teaching and learn- 
ing that could be us^ to strengthen summer institutes and teacher 
training programs. Initial efftffts could begin for educators and 
educational researchers to work with publishers and software de- 
velopers to increase the quality of t^ -^ir products. 

As we go along, and more r^arch is done, we I:^iieye that im- 
provement can be achieved in the resources we are using both to 
instruct stude»^ts directly, and of course, to train teachers now and 
in the future. 

Our statement includes, at the back, two pag^ of a summary of 
the various problem areas; the wlutions that people have suggest- 
ed, not only in the Federal level, but at the local and State level, 
and some suggrations as to where educational research and devel- 
opment could contribute to improvement. 

I would be glad to answer any questions. 

Thank you, sir. 

(The prepared statement of Mr. Florio follows:] 
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AERA St&tggnent to the Committee on Science & Techmdogy 



Siqyirt for the Section to Strenglhen ^<feicationa> Research 



Mr. Chairman,! am David FioHo, Directw of Governmental ami ProfesalonW 
Liaison 9 the American Educational Research Assodationp I want to thank you for 
the opportunity to appear today w behalf of the American Edttfrational Research 
Association, I am presenting our views on H*R»1310 arul the critical need for 
research authorities associated with new legislation in mathematics , science, and 
tecfUKjJogy education. We want the Committee to know that we Join in the 
statement presented on behatf of the higlw education commui^ty* 

WE ALSO WANT TO PRAISE THE ACTlCWS OF THE BIPARTISAN 
COSPONSORS Of FOR INCLUOINC A raOVSION FOR SUPPORT OF 

EDUCATIONAL RESEARCH AND KVELC^MENT, Section 625 of the biil 
provides a strong initial step to revitalize the National Institute of Education's 
research pro^^am focused the criticd issues facing math and science education. 

We appear bef we the SdefKe and Technology Committee to request that you 
match the progam in the Natloftal Institi^e of Education with a strong progam ci 
Instructional research and development in the Natic^al Science Foundation^ The 
NE and NSF have managed joint research proyams In the past and, with these 
funds, a combined effort would bring the strengths of both agencies to focta cm 
critical research, development, and I nstructimal improvement support. NIE has a 
spedfic statutory authority to ac^jy^ster joint progams and shoi4d be the 
designated projcram managen however , <fireaors the two agendas would work 
together to lalan and implement the research progyn^ sdect outstandn;^ ^aioposal 
readers to assire that Midi quality work is funded, and work to make sure that the 
resUts of f iskM research is both laef ^ and used to Improve e<fe.«aticwial practice^ 
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*c dlso recomiT.eiMl the following priorities Icr the Title II (formerly 
'•Engineering and Science Personnel Fwd^ 



A* Funding for projectt derigned to improve awnputer literacy and 
the deYdonment ise M compters m Instructional rewirccs in 
sctooU,coateiiei.Miduni¥ertitici/ 

B» The dewiopmem ot innructional progams Qndiffflng teadier 
training}, currtciaa. and mgtertals trryam ttie aopiicatKm of 
in$tructt<mal . tltoWng.and iearrtng rciearcn f€»ji^t> to the guWwtivo 
areas of mat^ematia « science, anotecteoloiBcal emwitiw . 



These priorities will allow the Foimdation to addre» some o{ the specific 
concerns of educators in collefpes and schools* These recommendations for 
H.R. 1310 are designed to improve the focus ctf the leglslatlm. As noted Mow, the 
prablen^s are complex and diiverse mi the solutlom mist be focused and effective. 
We ne^ to improve the capacities of educational institution to deliver effective 
education to school and allege stuctents, 
RATIONA LE 

There x% little need to reiterate the studies and rese^ch which have defined 
4ind clarified the various issues and problems associated with iearf^ng in math and 
scier .<; *he National Institute of Education, the National Science Foundation and 
the N : .dl Sdence Boartfs CcwnmissiOT on PrecoUege Education in Mathematics i 
Sdence, and Technology, t>« National Academy oi Sciences, the Office of 
Technc^ogy Assessment , and varioi© witnesses have idaitified the centra issue 
and prionty education proUems associated with math, sdence, and technic^ 
iiteracy. Rnefiy stated; 

The inieilectual demands of the workplace and advanced education re<;^re 
much broader student participation and success in mathematia , the sciences, 
^nd the higher order academic skills — reading compre^)enslon, problem 
solving, written composition, creative and analytical tWnWng, arK) 

lechnoiog^caJ Iite»*acy, 
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Yet I as Mlchad Klftt recc^jr sunmarisedi 

"^^.we tlni ourselves in a victoia cycle of toMher sitortagesi otomo^ 
cunicda, and (lunotivatAhftiJidtoifts.** Clmproving Math, kience «h5 
Techf^cal Education?* CalUomlaCdmfnission m IndioMal limovation, 

The r e B s rch and testimony f ocua on the f oUowlr^ priority pr«^emsi 

1. Out*of^eid and out>^Hlate teMhing fofce« Many tethers are in 
math aid science clanrooms, particulBily in secoi^y schoc^Si who 
are not prepared to t^ch the courses they are assigtedL Th^ s«"ve 
with "emergency certificBlei" or have little recent information m 
math , sdetKc , technology , and instructional advances. 

2. Severe ^prtages oi qualified math ai^ sdciKe teachers (ke to an 
inability to attract new teactars to the dassrooms w to the inahiilty 
to keep able and effective texhers. 

3. The need for more effective and mc^vatin^ te^Nm , resoirce 
materids arel tCKSw training resources so ttvit we can reaoi a larg er 
nufnoer at students, to dramatic cuts tei educatiWM rew^rtft ia^ 
devdopment, ditsemination and technical assistance, the capacity to 
Improve student mothratim and leantog and to edequatdy prepm 
and iq>date teacters in mathcmnatlcs and sdence h» dedir ed, 

^, Tte rteedf Off greater , access and more ctfective use of insmictional 
tectooioiaes, Ttm fnicrcN>ctilnpitf<f and other information tedmoloidq 
are unevenfy ^btribuied In educatlm institutims , tfiey are um^^used 
for imtructlonal purposes, and the «dtware materials are not 
adequatdy developed ^th an understanding of the latest reswch on 
student learning and instruction. 

With few excepuons , research and the repots cm the problems ami issues caU 

icy a sustained program d cikiMtion^ researcii as an essentia resource for otiwy 

federal, state, local and institutjonal proggns to improve matherflatics, sdence 

and technical education. The following ediK:atic^d research efforts shodd be seen 

as privities In new moth ftnd sdence education le^^dation-^ 



(a) research on thinking , teaching, and leari^ng related to instruction 
in math, sdence m techndc^, indiKSng reasons for learning 
diff icdties and the instructional uses of information techndogies; 

(b) the application of research lindlngi to the development of 
instruction^ r esc tree materials and teacher training pr o^sn!^ 

(c) research on the effects of secofKfary sdiod orj^zatlon and 
instructicmal strate^es on sti^mt learning in math, sdence and 
tedwologyi 
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(d) research on stmtent i^cvement in hlAer onfer acMtemic sIdUs ** 
reaifing compre^na^on, written compmticm, problem solving md 
creative, anaiytiCQl tMridf^, indiKfii^ 'Wiputer and tedrndo^cal 
iiteracy— which are essential for w«ic ami furtter ieandns 

(e) analytis of iocid mid instltttf onal policies eidimcing or iiMbltlng 
the recriitment , retentl(»i,and 199-atfng of mathematics and sdcncc 
f%uitie$« 



For each ol the priority problem ar^ outlined above, new research prefects 
aiKi efforts to use current flndngs of edKMrational research will provicfe knowledge 
and informational resources that are needed for educational improvment« As will 
be outlined bdow, these studes will contribute to both short-term efforts to ease 
immediate problems and long^tmn f mdamental solutions* 
The Uses of Research Fiwfings 

Edi^tional researdi ^ws madte impcN-tant pro^-ess in iteitifyif^ successful 
teacMng practices, effective schod chaiacteristics, and student learrting. 
Although the majority of tiwse studBes have bem foosed on elementary schools, 
progress has be^ made recentiy which will contribute instruction at the secondary 
and postsecomlary ediK:ation levels, particiiarly In matlmnatlcs and sdence. 
There is significant need for further work in these areas; however, not all of what 
is known is effectively Incorporated Imo insiructionai materials and teaching 
practices* For example, recent research cm how lean^s approach math and 
sdence problems is ripe for development Into improved ^fiagnosls and instruction. 
The Promise of Emer^^ Research P!mfin& k New Researdi Progams 

Fortunatdy, past and current research efforts are, dthoiq^h pooriy fun<ted,on 
the ri^t track. They allow us to buiid new research on past knowledge, to ^k the 
right questions and, most importantiyi to provide practical and useful information 
to those in the front lines of education —the teachers, administrators, and 
education pdicy makers* 
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The focus d rescardi studio on mathematics and science instruction will 
help us Mend the need to learn si^tantlve IflROwledge with effective insitructional 
strategies. In past effc^, eitho- too much emphasis was pdaced on Fovi<&ng 
teachm with new mathematics and sdence information —to the rw^ect of 
realistic ways to assist students in real dassroom situations^ or too much focus 
was placed on teaching process concerns —to the ne{^ect of important sitotantive 
curricular needs. Recent Improvemwits in research will allow the research 
authorized in H.R.illO ro promote an appropriate mix d process and sitetance and 
their application tos 



—inatructional materials 

—teacher trailing proyams 

— schooJ-site instructional improvement 

—secondary scho<^ math and sdence prolans 

—advances in tedmodo^cal literacy and the appropriate and effective 
instructional uses of information technologies* 



These research and instructional Improvement efforts need to be initiated 
NOW , The outmo<ted instruction and currictiar materials and strateges demand 
upgrading. Chr methods of teaching mathematics and sdence, successful for a 
small ninber of students pirsiing academic careers in these are», are not 
adequate for the much broader student popdation needing these ^ademic skills. 
The dcman* of work and essential academic skills, what employers call these 
'^learning to learn** skills, req^re that we provide teachers with the best available 
knowledge and material res'>i.r^ es. 

In summary, I would like to outllrw Xbc priority problem areas and indicate 
potential solution cate^ries and the contributions of current w potential research 
findings. 
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Summary of Math and ScAmct EAicetion ProMem Areas 

(Possible soluticm categories and research and devdopment contHbutlcm) 

Note Tf»e posslUe solutions have bcCT identified from proposed 
legislation, state and ioctf efforts, ami from testimony. They are not 
specific recommcmfatlons by AERA. 

Oirr>OF-DATE AND/OR OUT^F^IELD (UN^aJALIFIED) MATH AND SQENC E 
TEACHERS ^ 

Most immediate solution categoriest 

--individual comimdng education for teachers already in service (sitatantive 
knowledge in subject areas and recent (fevdopments in teacNng strategies^ 
-staff development at the school site (worldng to make the scTml and 
classroom effective places to teach and learn). 

RAD Contributions 

Immecfiate contributions d df ective teaching and scjiooi research f incGr^ to 
teadier tralf^ng progr«ns are rwe<fed to mount iraervice education programs 
and staff development efforts. Particular fielcb for research ap|>lication 
indt^e: math and sderm dtfsroom management ami iimrti^onal 
strategies, student tMnldng and le«^nin«, and initial identification of 
effective secondary school characteristics. 

Oirr^>F>DATE OR INEPreCTjVE TEAOHINC RESOURCES {materials/strategies) 
dc TEACHER TRAINING PROGRAMS {jwr new teachers and th<we already teacMnfp 

Solution categpriesi 

—the improvement of teacher training and staff development programs (using 
available irformation on mathematics, science, and Instruction/learning 
strategies}; 

—the development of curricUar materials, induing computer software; 

— devdopang reward systems wl^ch bring together teachers and teacNng 

resoirce organizatioro. 

R&D Cwitributions 

—the application of teaching and learning research to the dewlopment of 
texts, instructional software, and teacher-d^vdoped instructional pro-ams. 
—new R&D into student motivati<^, thinMng and learning, and apf^ied 
research on dassro^ teacHng in mathematics, the $dences, and technical 
literacy. 

—reasons for learning Affinities in M&S. 

—the identification of essential academic skills needed for successful work 
and future learning Onduding on-thewjob training). 
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THE LACK OF vJUAUnED TEACHERS ENTERING THE PRQFESSK>N, AND THE 

toss OF CUftftEi^T TfeACHRRS T6 &Tim OCCUPSTig^ 
Sotution c»tgiiiorie« 

*-teftcncr eoucation incemlv^ and sif^rt; 

-'Status Improvement of the existing tc^ng force; 

—iBing qualified teac^iers in ft«ff development ef f ort^ 

— providng finandal rewards for entering and staying in math and sdence 

teaching. 

RM) contributiorq 

—analysis of local and Instltutioral policies as they affect tN; recriitment, 
retention and prdessional advancement of teachers, 

—comparative studies and dissemination of ^fective strate^es for coping 
with the problems. 

--collaborative research using qualified researchers as teacher-researcher 
partners with principal investigators on math and sdence education research 
projects. 

LACK OF ACCESS AND EFFECTIVE IfgTRUCTlONAL USE OF COMPUTERS 
AnI& 6TH£te lNF6ftMATON TgCHN<M,6CiES 

Solution cateiBories; 

— provicfe funds for the acquisition o! micro-computers ai«J other tedwxMopes 
^provide Incentives for corporations to provide schools with low cost ^ no 
cost equipment; 

—provide support and incentives for educators and fwWishOT/software 
developers to work together on the devdopmcnt of improved resoircc 
materials; 

—provide $i4>port and incentives for schools to work with private and y^Uic 
sector math and sdence rcsoirces — muscims, libraries, sdenilf^c 
laboratories , the media, ar^J so on. 

R&D ContributlOTS 

—the application Of teaching and learning resarch to the dteveiopment <rf 
texts and sdtwarc* 

—R&D into the effective uses of computers and instructional technologies in 
realistic dassroom setting gtCH- computer literacy and for instruction in 
mathematics and sdence). 

—research to develop criteria for scho<^ boards , tcachm , and administrators 
to assess the value of varioi;» types d iiwtructional hardware and software, 
—research on the effects of ww technologies {both in and outside of schools) 
on student achievement in academic subjects. 

J thank you for this of^tuiity to present the views of the research 
community- I wiii be pleased to answer any questions. The American Educational 
Research Assoaaiion is most wiiimg to work with the Committee to provide 
information resources which yo trquest. 
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Mr. FuQUA. Thank you very much. Dr. Florio- 

I might say to the members, that because of the time and some 
of the problems that some of our witnesses have, we are going to 
limit the time to 3 minutes per member, instead of 5 minutes, as 
we were before. 

While my time is ticking, let me, I>r. Gillespie, you mentioned 
sharing equipment with the Boeing Co. because of the uniqueness 
in the State of Washington; I>r. Van Horn, you mentioned purchas- 
ing computer equipment for students. 

Who should own this? Do you get any problems if this owned by 
private industry, or should the university own it, or should the stu- 
dent? Maybe both of you could share, and maybe Dr. Florio has an 
opinion on that also. 

Mr. GiLL^PiE. Let me comment. There are some differences be- 
tween public and private 

Mr. FuQUA. Correct. 

Mr. GiLL£SPiE [continuing]. Universities that affect what you can 

do. For instance 

Mr. FuQUA. Size of the equipment, too. 

Mr. Gillespie. And the size of the equipment. For instance, re- 
cently, with the interest in personal computers, many of the manu- 
facturers are offering to pass on the kind of discounts that they 
might offer to a university which is purchasing in a large amount, 
so that faculty and students could buy them. 

Unfortunately, many public institutions, because of State laws- 
normally you have a purchasing process, and you cannot use the 
purchasmg process for private use— there are some difficulties in 
passing on the discounts. 

I see this as a State problem, of which there are some alterna- 
tives. For instance we have been considering using our bookstores 
as the agent. The role of the bookstore itself may change over the 
next few years because in addition to books, bwkstores today al- 
ready sell personal computers, software, and it may reflect an ap- 
propriate cnange. 

While sharing equipment brings up some problems, in many 
other cases, we can solve issues such as title. 

Mr. Van Horn. I think it is clear that, as I said before, that in 
the next 10 or 20 yeare, that the main form of computing that you 
will see are small machines which are used by a sii^le individual. 
This direction seems to t» clear and it provides computing support 
that is very different from any kind of computing we have ever had 
before. 

Our own plan at Carnegie-Mellon is that students who arrive 
starting at about 1985 will receive their own individual computer. 
It will be paid for out of their tuition. They will take it with them 
when they leave. I don't think one for one is an es^ntial i^ut of 
the pn^am. You could share personal computers, but our feeling 
is that we will get better results with a machine for each individ- 
ual, and that the machines will, in effect, be owned by the individ- 
uals. 

Sitting behind thc»e machines is a fairly elaborate network of 
communications, and of spwial-purpc^e facilities. These are not in- 
dividual machines that stand alone. They communicate with large 
data bases, they communicate with special facilities such as high- 
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quality printers, color printers, and color plotters, and a variety of 
other kinds of special-purpose or special-use facilitira. 

So there are two pieces. There are the individual machines 
owned bv the studtents, and there is an extensive central network 
whidi adds a lot of power and limfulnera to th^ machines. 

Mf' Florio. I was iust going to add that in the interrat of the 
equipment, we mustn t forget the software behind it. In our analy- 
sis of people doing research in this area, both at the ^hool and the 
college level, particularly when we are talking about educating a 
broad number of people, and not just the people goii^ into comput- 
er science, and the use of them for higher levels of engineering and 
science, are that the quality of the software isn't very good right 
now, and we need to have some cooperative relationshii:^ between 
universities and people who are gomg to be developing software 
and publishing and so on, so that we make that a better tool, be- 
cause the machine itself isn't particularly useful if, in fact, as one 
of our people who has been using computers to teach— to figure out 
ways we can teach reading better, for example— indicated that they 
just took the text— tte workbooks aren't very good to begin with, 
and wired them for sound. 

What we need to do is be crrative with the use of the computers, 
so it can be an effective instructional tool, and I think that is a 
thing to remember while we talk about the use of the equipment, 
we need to know the lockup behind it. 

Mr. FuQUA. I can't help— with children of mine still in college- 
making the one remark that I hope you don't with the computers 
what you do with books, where you change them every semester or 
every year, and they are obrolete. I couldn't help but get that in. 

Mr. Gr^. 

Mr. Gregg. Mr. Chairman, I will pass the 3 minutes. Thank you. 
Mr. FuQUA, Thank you, sir. 
Mr. Walgren. 

Mr. Walgren. Thank you, Mr. Chairman. I just wanted to focus 
on one fact that Dr. Van Horn raised. How much was it, again, 
that Carnegie-Mellon is anticipating spending on instrumentation 
in a 5-year period? 

Mr. Van Horn. Well, just on trying to bring ourselves into what 
we believe is a modem computing environment, we expect to spend 
$20 million. We have, over the past 5 years, spent $10 million. We 
probably have the best educational computing environment today 
m the Nation. We don*t think it is the kind of environment that we 
need in the future, but it served us well in the past. 

So we plan an additional $20 million expenditure. We believe 
that computing is an extremely valuable tool for education. We 
worry about how to educate students in 4 years; we can't do it any 
more. If we can enhance student learning effectiveness with com- 
puting, we ^ that as very valuable for the educational process. 

I would assume that other ^hools will choow to spend less, but I 
think the range is someplace between $1,(KK) to $6,000 per student. 
I think all univereitira will have to make expenditures in that 
range, and that is an enormous expenditure for the country, and 
for the university system. 

Mr. Walgren. And that is over and above the individual comput- 
er that the student is procuring through his tuition. 
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Mr. Van Horn. No, that is included. 

Mr. Walgren. It does include that component. 

Mr. Van Horn. That is included in my number, yes. That is part 
of the total investment. 

Mr. Walgren. Thank you, Mr. Chairman. But I just think the 
point is that the instrumentation side of this is a very expensive 
Item that may not cover an awful lot of ground when we talk about 
numbers of students. 

Mr. FuQUA. Mr. Winn. 

Mr. Winn. Just a brief question. 

Other than computers, there obviously have to be other tjrpes of 
equipment technolc^es to make these — to improve the educational 
processes. Have any of you done any work in other types of equip- 
ment, other than the computers? 

I mean, do you have any estimates of what you might spend per 
student? 

Mr. Gillespie. Well, let me give you a number that is an inter- 
esting one, because we often don't hear it. And that is approxi- 
mately how much we spend per student on the libraiy. I pick that 
because, to wme extent, the library has been our information re- 
source and we all have a feeling for what it mrans to have a rea- 
sonable library, the hours of access, books, etc. 

In this country, the amount that we spend per student is some- 
where around $100 to |2(K) per student per year. So that givra us at 
least a measure of cc»t of ao^ss to tnat facility. Today, in this 
country, we are spending something on the order of $20 to $40, per 
student per year on computing activiti^, primarily for the under- 
graduate. 

When we talk about increasing acce^ sizably, we mean in chang- 
ing from computing to information resources at the scale of the li- 
brary. 

A part of those resources, for instance, we have had a number of 
experiments with new technolc^c^ like video discs, using them in 
different ways in the instructional process. 

I find it hard to separate computers from most of the technol- 
ogies, because the microprocessors are one of the reasons we can do 
part of what we do. But when you use those tools, you are not 
really doing computing, you are just using them as a tool. 

Mr. Van Horn. I would like to reinforce Mr. Gillespie's remark 
that computers really become the center of our information net 
For example, we tried to use television to improve education, and it 
was not terribly successful, because there wasn't adequate interac- 
tive component. 

We can use television through video discs, because with comput- 
er control of video, you can interact. You can provide instructions 
to a microproce^r, see displajrs on a video disc, and make deci- 
sions or reactions to that vioeo image again with a microproc^sor. 

Having this interactive capability does enhanrc the video tech- 
nol(^ we already had that wasn't very effective. The computer is 
our central intellectual technology, not only in univereities, but in 
the rest of our society. 

For example, libraries will b« largely computer based within an- 
other 20 or 30 years. We won't buy books in the standard form very 
often. We will have most of our materials, our information storage 
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for society and for civilization* in the form of computer-stored in- 
formation. 

We can't afford traditional libraries any more, 

Mr. Florid. I just want to add briefly on that, that your recent 
study, to which some of our members contributed, from the Office 
of Technolc^ A^^sment, said not to just concentrate on the 
microcomputer. It is a very essential element in this whole discus- 
sion, but there are two-way rommunication, videotape and disc and 
a variety of other kinds of educational tools that can be used in 
conjunction with the microcomputer and with the cla^w>m in- 
struction process itself. 

i would emphasize again, those are tools, and behind those tools, 
we have to have effective software and instructional prc^^rams that 
go into them. I am here today to requ^ that the committee con- 
centrate on the quality of the instructional program that gora 
behind the instruments, because they are not very good by them* 
selves. 

Mr. Winn. Thank you. 

Thank you, Mr. Chairman. 

Mr. FuQUA. Thank you, Mr. Winn. 

Mr. McCurdy. 

Mr. McCuRDY. Mr. Chairman, I just have one quick question. 

I think each of you have seen the rough drafts of the bill, and we 
have had a number of people testify as to the priorities, and again, 
you are talking about instrumentation, but in looking at the other 
portions of the bill, are there any other priorities or are there— if 
you were able to have a change or make a change in the direction, 
as far as the institution it goes to, higher education, secondary, ele- 
mentary, or what— if you had a general statement that you would 
like to leave as far as the bill itself; where you think it adequately 
addresses it, it doron't go far enoi^[h; you think there should be 
some changes in certain areas; being realistic, if you can. 

Mr. Van Horn. I think we always fa» the problem in a demo- 
cratic society between trying to provide broad assistance and trying 
to focus in on a relatively small number of issues which prc*ably 
make a great impact. 

I am certainly not wise enough or reckless enough to try to com- 
ment on how the political proc^ works or how it should work. But 
I think the way that you do make an im^ct on the country and on 
society is to find some areas of great importance and to act on 
those. 

Research equipment in science and engineering is important, and 
fmrt of the bill provides for research equipment in science and en- 
gineering. I believe computii^ equipment is a very important 
subset. Helping to make universities and college incrrasingly at* 
tractive to engineering and science faculty members is an area 
where Congress can have a substantial impact. 

I personally would tend to provide high priorities on those things 
where you have a high guarant«d impact. 

Mr. Florio. Let me say that our statement isn't just on the tech- 
nology« it is on the brt^ areas of improving instruction at school 
level, elementary and in the high schools, and at the universities 
and colleges. 
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We have discovered in the educational rewarch field that what 
happens in the elementary school can have a broad effect on our 
ability to deal with children and youth in junior high and high 
school. 

We need to concentrate on what some people call the higher- 
order basic or academic skills. These have been neglected in order 
to reach the \mck to basics that a lot of people concentrated on. 

We find that the t^t scoi^ are up in simple mathematics com- 
putation, but they are down in problemwlving. They are up in 
reading and word recc^ition kinds of skills, but they are not so 
hot in comprehension. Creative, analytical thinking skills can be 
taught. 

People at Dr. Van Horn's university, particularly the Nobel 
Prize winner Herb Simon, who works with our people in the Learn- 
ing Research and Development Center at the University of Pitts- 
burgh, have been doing some very creative work in the area of cc^- 
nitive science. They combine three different disciplines in their 
work: Cc^itive psychol<«y, teaching and learning research, and 
computer science, to look at the way children approach problem* 
wiving- 

They are finding out that children aren't just blank slates, they 
have all sorts of creative ways of thinking about these things, but 
they are often wrong. And they have to be retaught. If we don't 
catch those errors early, they make them and they bring them all 
the way to their beginning coll^ course. 

We have some evidence from some of the tests on beginning 
physics and algebra at the freshman level showing students are 
making thc^ basic mistakes. 

We need to concentrate on the quality of the instructional pro- 
grams and teacher training. We mustn't just focus on one level, but 
look at the broad scale from the elementary schools through the 
university. 

Mr. FuQUA. I think Mr. Gillespie wanted to respond. 

Mr. GiixESWE. Just to answer briefly, I think that the whole edu- 
cational process is a very complex pipeline. And since it has a cer- 
tain width, we can produce things through it at a rate. In higher 
education today, we have a feeling for how much, with the re- 
sources we have and h'^w they are deployed; what we can do. 

I think it is critical to pay attention to those areas. In the same 
way, it is critical to pay attention to how students are affected who 
are entering that pipeline. So I think that the bill addre^es— par- 
ticularly in the elementary and secondary school areas— where we 
would like to l^ as a nation. It will not be effective if we manage to 
educate the last generation of children who are capable of taking 
on problems. The balance is critical. 

Mr. FuQiiA. Thank you. 

Mr. Lewis. 

Mr. Lewis. Thank you, Mr. Chairman. 

Dr. Florio, I would like to ask you the same question, essentially 
that I asked Dr. Holland previous. In your paper, you bring out the 
problems without a fialJ, an out-of-date teaching force, and the 
severe shortages due to your research. Th you have any pro{K>sals 
of using this bill as a foundation how to eliminate the faculty flight 
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and the piracy, after ^ting good sci^ce. math, and computer sci* 
ence instructors from jumping into the pri^te sector? 

Mr* Florio. I don't have any particular studies on this. I think 
what we have learned in part is that although the salary problem 
is a reiterative one, everyone talks abcmt it, 1 think there are alter* 
natives to simply difTerentials in the SMchool salary that will allow 
people to be attracted to or to staj^ in teaching. 

It isn't just attracting people into the teaching profession, but 
keeping the good ones we have there. 

Some of the summer c^portunities, both in terms of updating 
some of their skills and in particii»ting in some of the research 
work. For example, the Institute for Research on Teaching at 
Michigan State University—a nati<mal institute of education- 
funded institute — uses teachers in the field to work in their re- 
search projects. 

They are, in part, compensated, but I think the more attractive 
part of the work is being actually able to participate in a broader 
arm than their immediate claranmn instruction. 

I think that we have to look at a ^rariety criT kinds of opportuni- 
ties. One thing this l^fislaUon ought to encoura^ is collaboration 
between schools and univeraities, and with pnvate-wctor forces 
where they are available. We need to avoid a situation where we 
say 'This is mine and this is theira.'* Our energy should be aimed 
to create ways that that money can be used cooperatively at the 
local level and at the institutional level in the case of higher educa- 
tion institutions. 

One thing we have learned from educational research is that 
teaching is very context specific. It depends on the situation where 
you exist. It is a lot ^sier to cooperate with a high-tech industry if 
you happen to be in certain parts of Massachusetts, Texas, Califor- 
nia, or Colorado. It is a little less easy when you are in a place that 
doesn't have one handy. 

You have to figure out different creative ways to provide teach- 
ers with thf»e experiences. The computers can help with these 
cross^untry educational experiences. I don't think at the Federal 
level you can design a prc^am which will reach every individual 
situation. 

But you can provide funds and incentives for people to be cre- 
ative on their own. 
Mr. Lewis. Thank you, Mr. Chairman. 
Mr. FuQUA. Thank you, Mr. Lewis. 
Mr. Reid? 

Mr. Reid. I have no questions, Mr. Chairman. 

Mr. FuQUA. Thank you, sir 

Mr. Bateman. 

Oh, ^rdon me. Mr. Lujan. 

Mr. Lujan. Thank you very much, Mr. Chairman. 

When we first— when this whole thing started coming up, we 
thought we would trv scholarships, that sort of thing. The chair* 
man introduced a bill at that time. So we all looked for ways to 
train young people in what we think are the jote of the future. 
And I think this is what it is all about 

The thing has gotten rather complicated. I started out thinking 
what we really ought to do is make some moneys available to thc^e 
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States and local jurisdictions so that they can buy equipment for 
their laboratories, the computers, all the kind of eauipment that 
we are talking about, if they will set certain curricula; to States if 
they would set up certain criteria for certifying teachers. 

I am not really sure that it is the responsibility of the Federal 
Government to train teachers for the task that we want them to. I 
think that perhaps maybe it would be better if we encourage the 
States to give preference to those teachers that have those qualifi- 
cations, without going into the scholarship thing, the training for 
administrators and all of those things. 

Just use the carrot approach. If you set up your curriculum in 
such a way in your certiucation, we will give you money for all of 
those things that you need. It would probably be a lot less expen- 
sive and maybe, at least in my opinion, a lot more effective. 

What do you all think about that? 

Mr. Florio. Sure we should increase some of the standards tWat 
you are talking about* but I don't think we can do it alone. 

A lot of States are encouraging their institutions of higher educa* 
tton to raise their admissions standards, because they feel the high 
schools will, in turn, raise their course offerings or focus on tne 
more academic areas. 

That is not a bad idea as an initial step, but we have certain 
States, and the Staie of California is a prime example, where you 
can demand more courses, but unless you have the teaching force 
there to deliver the services, you create a tremendous problem at 
the secondary levels. 

Take their brightest elementary teachers in on an emergency 
certificate, put them in the secondary levels, teach them math 
courses there, meanwhile, they don't have anybody teaching math- 
ematics who knows much about it at the elementary level. 

The Federal Government can provide some leadership, some seed 
money—this is a fairly modest bill, compared to what is teing 
spent on education around the country, and what is being spent, 
probably in this area, but sporadically. If we make sure the way 
the Federal C^vernment's money is used is of high equality, high 
impact, then I think that we can have an effect which is much 
broader than the individual project funded by the Federal Govern- 
ment. 

We can back up what State legislatures and local schoolboards 
am^ institutions of higher education are trying to do on their own. 

^V. LujAN. Well, you don't think they are just upgrading the 
cun iculum, and upgrading the requirements for a teacher before 
that teacher can be certified. It would seem to me like if I have to 
have certain courses in education and math and be proficient in it, 
otherwise I wouldnH get hired, I would go get them. 

But if the Government wants to give me a scholarship to get it, 
well, that is fine. But I think that, first of all, I would go get them 
on my own. 

Mr. FuQUA. Thank you, Mr. Lujan. 

Mr. Skeen. 

Mr. Walker. 

Mr. Walker. Thank you, Mr. Chairman. 

As 1 understand the issue that we are faced with, the bottom line 
on it is that we have too few people in the field to do the job that 
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needs to be done if we look toward the future* What I am trying to 
do in mv own mind is plug in just exactly the kinds of things that 
are needed. 

So, from 3rour perspectii^, how many additional people are we 
going to get in the field, as a result of putting state-of-the-art equip- 
ment in tne laboratories? Is that going to be a significant contribu- 
tion to getting more people to fill the^ 20,(MK) sloto that we have 
that we need trained people to fill? 

Mr. Van Horn. I only can talk about the higher education com- 
ponent. I tried to make the point that there r^dly are two issues: 
The number of people you turn out, and the amount of work that 
you can expect from each of those pe<^le. I think putting high- 
quality computing systems into universities dora change substan- 
tially what you would expect out of engin^rs and scientists who 
are going out into the industrial establishment. 

I don't think it has a dramatic effect on getting; engineering and 
science faculty members in universiUeSt but I thmk tiuit situation 
shows every sign of getting better at the present time. 

I think we do see a lot of evidence that we are i^le to hire facul- 
ty, and we ace able to hire good faculty and to retain good faculty. 
If we are able to bettor meet the needs of industry, if engineers 
become more productive, or if scientists become more productive, 
then the tendency of industn^ to draw engin^rs ana s^ientisto 
away from universities certainly will diminish. 

I think the other aivument is that a society is better off if uni- 
versities turn out people who are trained at the frontiers of their 



Mr. Walker. Weil, ^art of my concern is the fact that we are 
dealing with a limited r^K>urce situation here, dbviously. And that 
is put alongside of the fact that, at least in the public mrhools, it is 
inoicated we need maybe 16,(KK) people at the minimum to fill the 
slots where we can now utilize such people* 

Now, I certainly agree with you. Ir we add stote-of-the-art labora- 
tories, we are going to turn out a higher quality person, but is that 
really the issue? i come from an educational background. My 
father was a colle^ professor. I was a teacher before I got into this 
whole business, and it still comes <k>wn to the fact that in educa- 
tion, the fundamental relationship is between teacher and child, or 
teacher and student, professor and student 

That is the fundamental relationship. All the rest of it, from ad- 
ministration to equipment and everything el£» is add-on to that 
fundamental relationship. And when we are dealing here with 
what we have got to do with limited resource, doesn't it make 
sense that we wcnild use those limited resources then, in a way to 
foster that relaticmship between t^Krher and student, and we would 
make certain, then, tl^t fundamentally we had enough teachers to 
meet the needs of the students out there? 

Mr. Florid. I agree with the stateiront that we must focus what- 
ever we do, either with the equipment or wiUi the instructional 
prqg^ams in math and science generally, on our tesic resound, 
which are the teachers, 

I think what we are discussing to<^y, and again, I am not speak- 
ing here just of computers, I am spewing of improvii^ the quality 
of ail instructional materials, and the resource for children, which 
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are the ti^acher training pri^rams, the substantive knowledge that 
teachers ^jet before they go into math and science, and then the 
abiiity to deliver it in classrooms in efTective ways* 

We have found out that much of our materials are not very moti- 
vating to ^students. And we need to provide teachers with the tools 
which will encourage students. 

Also, it doesn't do much good to either have a single g(xxi math 
teacher or a single good computer classroom in an ineffective 
school. So we need to focus on those things as well. 

Mr. Walk r. Obviously, you can*t teach computer learning with- 
out some computers available. 

Mr F'u>Rio That is correct. 

Mr Walker Thank you, Mr. Chairman. 

Mr Van Horn. I think you are certainly right, that there is an 
impt^rtanr relationship between student and teacher. I don't think 
anybody wants to change that relationship. There is another equal- 
ly important aspect of higher education, that students really don't 
have much c^)ntact with faculty members. 

M««t of what happens to students happens either on student-to- 
student interaction or happens with a student working by himself 
or herself 

One of the things that we are trying to do is to make the time 
the .students spend by themselves, which is the largest part of their 
education, far more productive. And I think that is a critical iffiue. 

Mr Fm>rk) You can have had the inverse situation in schools 
where we have most of the learning going on with student-teacher 
contact, particularly at the elementary ^hools, and of course, in 
high sihools, a*s well. The time the students engage in the learning 
timks, of course, directly relatas to how much they learn and how 
well they do it 

Students aren't spending enough of that time doing that. They 
are disrupted, teachers are teaching small groups and n^lecting 
other part» of the class. Per ha i:^ some of the technolc^ can help 
UH reach more students effectively and use their time better, 

Mr Futji A Mr McC^andless. 

Mr MK^ani>lf:ss. Mr. Chairman, I think our three witnesses 
have given a comprehensive testimony on the subject* and I have 

no questiunH 

Mr Fdqi A Thank you very much. And let me thank all of you 
for beinK here today. We appreciate your contributiont and apolo- 
giye for the lateness in which you were able to get on the profpram. 
We apprc^ciate your testimony, and you have been very helpful 

Our next witnesses, from the private sector, is Mr. Don Di- 
mancescu, Technolt^ and Strate^ Group in Cambridge, Mass., 
and Mr Robert F'innell, executive director of mathematics, engi- 
neering, science achievement at the Univeraity of California at 
IWrkeley 

Mr Dimancescu, I hope I am pronouncing your name correctlyt 
or c l(^e enuuf^h Thank you» sir. And you may proceed. 
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STATEMENTS OF IMIN DIMANCESC U. TECHNOUMIY AND STRATE- 
GY GROUP. C AMBRIIKiE. MASS.: AND ROBERT PINNELU EXECr- 
TIVE DIRECTOR. MATHEMATIC:S, ENGINEERING. SCIENCE 
ACHIEVEMENT, I NIVERSITY OF CALIFORNIA. BERKELEY 

Mr. DiMANCEscu. Thank you very much for allowing me to be 
here. As with other individuals, I would like to enter a background 
document into the record. 

Mr, FiiQUA. Yes; we will make that part of the record, and if you 
wish to summarize, same with Mr. FinnelL 

Mr. DiMANCEi^ai. It allows me to be mujh more brief in my com- 
ments. 

A quick background; I am a consultant to high-technology conv 
panies, and I speak today as an individual, not representing any 
particular interest group, and I am here also to represent some 
views that I have express in a book that was recently published 
called tJlobal Stakes: The Future of High Technology in Amer- 
ica/' a book coauthored by Dr, James BotKin, a consultant in edu- 
cation. Mr. Ray Stata, pr^ident of Analc^ Etevices, a high-tech 
company in the Beaton area, and myself. 

In that b(X)k, we invited a number of individuals to express some 
views in a final chapter of the book from many different sectors of 
our economy and culture. 

Three example: (iov James Hunt from North Carolina wrote a 
v^-*ry intere*sting strong piece on education, economic growth, and 
the need for national policy; Dr. Paul Gray, president of MIT, 
wrote a pit>ce; Mr. John Young, president of Hewlett-Packard, 
wrote a piece; and several other individuals. 

These* individuals were expreasing views from very different sec- 
tors of the economy. 

The issue that you have before you tcxlay, and that I have ad- 
dressed, is an issue that really has no party label. It has no special 
interest label it could interest labor as much as industry, academia 
and government, and it is an issue which, in our view, is one that 
should encompass bipartisiip. interest, and House-Senate collabora- 
tion, and a lot of collaboration between the Congress and the White 
House. 

That movement is beginning to happen, 1 think. I want to com- 
pliment the members of this committee for moving as fast as you 
have in developing an initiative on this issue. But at the same 
time, I would like to encourage a lot more effort on the part of this 
committee to look for those other components of a succc^ful efibrt 
which 1 would call a bipartisan interest, or that I would call a part- 
nership betwi-en Congress and the White House. 

To date, those pieces are missing. My belief is that there is a lot 
of momentum building in the Nation cccurring during the last few 
months U»hind this issue, and we are just at the beginning of 
seeing volutions to the issue 

S<\ in that sense. I am lookir.g at a piece of legislation, H.R, VMi), 
which, to me, is a beginning. But we are a long, long way from re- 
solving what is a very huge problem. The size of the problem, I 
think, is well understood in your legislation, in which you have 
phras4»s that alludcKi to the need for a comprehensive policy and a 
ne€*d for a national policy on this issue. 
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Unfortunately, you have had to be far too realistic in the timidi- 
ty of your efforts. I believe that they are timid in the sense of not 
touching all of the bases you might have been able to touch, and 
clearly in the amounts of moneys that you are talking about in this 
measure. 

Let me come back to that in a minute. 1 speak here not as a 
I^mocrat or RepubUcan, but I do find it heartwarming to realize 
that in the state of the Union, the President discovered the word 
"technology'' — even "high technol(^"— and he also discovered the 
word "education." I think that is a very significant event, at least 
in what is lM?ginning to happen in the White House. 

But, at the same time, I noticed a few days back— 2 weeks back— 
the New York Times published a text of the President's economic 
statement or economic report, and 1 read it very carefully. To me, 
the issue that we face today brings two words tc^ether, and thwe 
words are "education and economic growth." Yet, when I read the 
President s economic report sent to Congress, I searched desperate- 
ly for the word "education," and you cannot find the word "educa- 
tion" in this economic report to the Nation. 

As we sit here today, i think what we are doing and attempting 
to do is to link thc^ two words together, that we will not have an 
economic program in America or a competitive program vis-a-vis 
the Japanes4\ or a military program vis-a-vis the Russians, if we 
don't link these two words, '*^ucation and economic growth." 

In that sense, I think the President is still one step away from 
where he should be, but I am guessing that the momentum is hap- 
fH-ning maybe in this session to bring nim closer to realization. - 

I don't want to go over old ground which I think will put you to 
sleep, but I do want to mention six points, almost in buzz words, 
which I call the new challenges which allow us to interpret the va- 
lidity of your initiative and maybe others. 1 will go through them 
very quickly with just a few examples to give them more meaning, 

I don't think any of us would question the fact that America, in 
the last decade or two, has gone through what I would call struc- 
tural change in its economy. The America of the IJKWs and l%0 s 
is not the America of the IHHOs and clearly will not be the Amer- 
ica (>r the WMYs, The economy itself has changed fundamentally. 
One of the key components of that change is that the role of educa- 
tion in underwriting or promoting new and future economic growth 
will Ih* higher than every before in our history. That is because 
most of the industries, growth industries, of the next decade will be 
industries that depend on education for their vitality. 

The one industry where I have more familiarity, which is elec- 
tronics and computers, today has sales of about ^145 to $150 bil- 
lion -which if you divided by $7,0(H), the price of an average car in 
I)t>troit, is equal to about 20 million cars in value. It is an immense 
industry, it is expected that by the year 2(MMK just that one discrete 
sector, electronics and computers, will be st*cond only to energy in 
si/e 

!f you take one comp. ny~and let's take Analog Ilevices, the 
c<impany of my coauthor, and it could be Hewlett-Packard or any 
other one third of the employees have college or higher degrees, 
iini'-third of the employees have a technical education, and one- 
third are ba.^ic skilled people That immense emphasis on educated 
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people is the key to those corporations' success today and in the 
future. I think we all know that it 4s in that area that we are (al- 
tering. We are not turning out the well-educated labor for the 
future. 

The second key chaUen^e is competition. I won't go into the 
background on that. It is almost self-evident that the Japanese are 
giving us a race for the money, and so are the French, m are other 
countries as surprising as Korea, Taiwan, Singapore — small, little 
Singapore, 2 million people, and yet it can challenge us. The Ger- 
mans, if they can turn tneir economy around, and there are signs 
that they might be able to do it, will be very serious challengers. 

America is losing the race, not because we are necessarily get- 
ting less good at what we are doing, but others are getting far 
better at what they are doing. 

Our high-technol(^ based defense budget is another challenge. 
To me, the inordinately high numbers attached to it over the next 
4 or 5 years do work to our detriment if they siphon manpower 
away from that one sector which is really producing bread and 
butter for our economy and contribute so greatly to the Imiance of 
payments. The defense budget is not acknowledging the siphoning 
of manpower away from the private sector. It snould acknowledge 
it, in my view, by making a larger investment in education. 

It is clear that we have a decline in the funding situation affect- 
ing engineering and science nationwide. We also, which is a fifth 
piiint, have a decline in the standards of education in high schools 
and elementary schools. 

Last, another vitally important point, I think, is that we are all 
ciware probably of the demc^raphic trends By the year 19!M), there 
will be* 20- to 22-percent less IK-year-olds in our culture. In Massa- 
chusi-tts and some of our neighboring States in New England, there 
will be* 40 percent less IH-year-olds than today. This means attract- 
ing new people into the high-tech sector which is now our most 
builish industry. Those new people will Ik women and minorities. 
Those people will be needed in order to sustain growth in our in- 
dustries. 

This means a concerted effort there alone to draw them into the 
economic mainstream. That starts not at age IS or Ifi or 25, but at 
age 'k the day you go to schwl 

In **CJI(>bal Stakes/' we made a recommendation which I will 
share with you because it will be translated into legislation on the 
S<*nate side. We made a recommendation that we should look back 
120 years ago to the Morrill Act which established our land-grant 
institutions as n precedent for the kind of effort required today. 

1 siiy this b<*cause part of that initiative may have some prescrip 
tive qualities that may affect your thinking, mayln* not in this 
piwe of legislation, but in the future. In our view, there is a very, 
very im{x)rtant thing hapwning today, which is not unlike what 
happened 120 years ago. One hundred and twenty years ago, our 
cvonomy went through a basic structural change from being a 
iabor-inten>^ive nonmanufacturing industry to being a very agricul- 
turally prcKluctive economy which could throw oft labor into the 
manufacturing industrit»s. 

That process was stimulated and allowed to mature through the 
establishment of the land-grant colleges, which creatc»d a huge net- 
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work of institutions. They were there to train people in agriculture 
and mechanic arts and many other fields. That was a revolutionary 
act. It also introduced the notion of Federal-State partnerships m 
funding that process. 

Today we are going though the same kind of structural chan^ m 
our economy with one new element added into it. That new ele- 
ment is industry. In our judgment, today you cannot have an edu- 
cation program if you do not marry through legislative mcentives 
industry to academia, to State government and to the Federal Gov- 
ernment. It is that partnership which will define the new educa- 
tion for the next decade or two or three. L^islation that invites 
that partnership to grow and mature will be the l^islation that 
succeeds in stimulating this economy and leading us toward those 
goals or those resolutions to problems that you heard defined today 
and on other occasions. 

That is why when 1 read your legislation, I said in my earlier 
statement it is timid. I don't think it goes the full length in recog- 
nizing the potential of this new partnership between industry, aca- 
demia, State and Federal Governments. 

I don't think it provides enough money. In the engineering de- 
partments alone, 250 to 300 of them nationwide, there is a billion 
dollar need for equipment, salaries, buildings— a billion dollar need 
there alone. You are talking about $100 million. It doesn t even 
show up statistically when comi»red to the defense budget. 

And I think there is a need also to recognize that education has 
gone through one more fundamental change. Education is no 
longer from age 5 to age x when you get your degree, but it is a 
lifelong process. Ekiucation does not end in the new economy, and 
there has to be recc^ition of this ongoing function, and there iws 
to be a redefinition of the Government role in recognition of this 
ongoing function. I don't think that is fully recognized in your leg- 
islation here. 

I am not here to criticize you for what is an excellent efiort; 1 am 
here to suggest that we are just at the beginning of a very large 
effort to solve a very big problem. I would urge far more effort on 
your part to look for that bipartisanship, that relationship with the 
White House, and a far more comprehensive and, unfortunately, 
far more expensive resolution to the problem. 

Thank you. 

The Chairman. Thank you very much. 

Mr. Finnell. . . i 

Mr. Finnell. I am delighted that the crisis in secondary school 
math and science education has captured your attention and the 
attention of many other organizations, committees, and States. 
After all, this crisis means that hundreds of thousands of individ- 
uals work in the Silicon Valley, Route 128. and other high-technol- 
ogy areas. Furthermore, I look forward to the growth of genetic en- 
gineering from an R&D to a startup effort so that thou^nds more 
are working in that area- 

As the previous speaker has mentioned, America is undergoing 
structural changes. If we are pro{xffling to solve the crisis in math 
and science education, particularly at the secondary level, then we 
are going to have to develop a different way of defining the prob- 
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lem, at establishing objectives, and implementing systems that will 
lead to the kind of country that we want to have in the future. 
So I would surest that we should now realize that we need to 

g reduce a glut of secondary school and university graduates who 
ave math and science preparation. After allt it is the glut of rock 
musicians, of lawyers, of raaches, that has crrated sucn a fme set 
of institutions related to music, athletics, and the law. 

I think that many of us would agree that the best individuals in 
each of the three prof^ons are those who work fUll-time in that 
profession and are Uie creative and innovative individuals, whether 
they are coaching a team, lading a band, or arguing a <mse. Th<se 
professionals who are driving the taxicabs or irking in nonrelat- 
ed fields are those who maybe don't measure up to the highest 
standards of these fields. 

So I want to propose that we move toward creating a glut of 
math and science students on the secondary level so that we have a 
larger pool at the university level, so that when we move further 
ahead m our industries and enlarge our university faculties, we 
have not only the individuals to fill new positions, but also an ade- 
quate supply of secondary school t^M^hers, phymcians, and so on. 
Hopefully, we will at some point have math and science m^ors 
driving cabs, a clear indication we have created a glut. 

If a math/science glut were to occur, a second major achieve* 
ment ¥^11 have occured. Instead of having a citizenry that is illiter- 
ate about math and science concepts, we will ha^ a citizenry mere 
informed and attuned to the technology that shapes our society. 

For the past 9 years, I have been involved in m^r efforts to in- 
crease the number of underrepresented minoritira in engineering, 
science, and n^lated Helds. Through the National Academy of 
neering, major U.S. companies, universitias, and other institutions 
created a coalition that stimulated increased enrollments by de- 
signing scholarships, university and secondary school pn^rams* 

In tne mid-1970 s, I recognized that we ctmld never achieve our 
B.S. graduation gcmls unless a broader effort was undertaken at the 
secondary school level. Over the i^t two decades— while I was a 
junior high teacher and a university instructcw^I heard my more 
eloquent friends talk about restructuring school finance and every- 
thing else, and it still hasn't happened. 

So I determined that if I had the opportunity to work with stu- 
dents and with teachers— that opportunity occurred 6 years ago be- 
cause a number of m^^r California compmies and foundations led 
by the HewHtt Foundation, comi^nies like Clwvron, Arco, TRW, et 
cetera, decided to take a small high school effort and enlarge it. 
The objective of that pn^ram, which I have h^ed for the fkst 6 
years, is to graduate high school students with S or 4 years of 
math, science and English, so they can pursue math-based fields of 
study, 

MESA operates in 150 high schools in California, Colorado, New 
Mexico, and Washington. We have over 4,000 students in MESA. 
We spend about $3^ to $450 per student. In the mat few years, we 
have had 750 high sdMol graduates a year graduating from high 
school that were previously producing few graduate with adequate 
math or science preparation. 
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You have ail probably heard about Mr. Jrime Escalante in east 
Los Angeles whose students were accused of cheating on a calculus 
test. If he were here today, he would tell you that the only pro- 
gram that helped get students to the calculus point was the MESA 
pit^ram. Many volunteers from Angeles comi»nies, university 
faculties, and Govemmex)^ agencies worked with our students. 

In addition to heading the MESA program which is now funded 
by matches with the State universities and industry, I have also 
worked with various committees at AAAS, the National &ience 
Foundation, the National Action Council, and Minorities Engineer- 
ing, and various California companies. 

So I have immersed myself m this i^ue and feel vei7 strongly 
that there is an approach that I would like to suggest to you in 
considering the final wording for this bill. I do feel strongly that 
the Federal Government s participation in this will be a clear 
signal that it is important, that cooperation is needed. If Federal 
resources are used to leverage private sector support and the ef- 
forts existing in the States, it can be even stronger. 

But let me specifically recommend some legislative language that 
I would like you to consider. First, it would be valuable to indicate 
that it is necessary to increase the number of secondary school stu- 
dents or university graduates who are completing math and science 
course or degrees. You can have teachere, you can have equipment, 
but that doesn't mean you are going to get preimred students out of 
high school. If there is a quick ecomomic upturn, there is no guar- 
antee that teachers who are retrained or who teach as a result of 
special scholarships aren*t going to do the same thing the previous 
generation of teachers did. If you increase the salaries, then you 
are involving yourself in billions of dollars expenditures, given the 
number of teachers and the amounts it would take to equalize. 

By adding the language I have suggested you have a way of 
measuring whether the investments you make — they a thimble- 
ful, a bucketful, or a packful— have an effect on the supply. My ob- 
jective is still to create a glut of students and graduates! 

Second, I would look at language where you designate funds and 
recommend that you invest approximately 515 or $20 million in the 
existing programs that private industry, foundations, some State 
agencies, and science museums have initiated. 

In the State of California, new investments have been made in 
math/science education. It is not a hyp)thetical to ask what Cali- 
fornia would do with extra money. This year, an additional $22 
million wa^ allocated to math and science education. Approximate- 
ly $12 million went into K through 12 education, a significant por- 
tion to teacher training, about $800,000 of that went to the MbSA 
program, the program I direct. Several million went into universi- 
ties for equipment. There were funds for computer training and 
adult education California resources, were not put in one particu- 
lar basket! 

This year, with the election of a new superintendent of schools. 
Bill Honis, a major thrust is being made in math and science edu- 
cation that far exceeds that amount, provided some other fiscal 
problems are resolved in that Slate and other situations occur. 

But the point is that major initiatives are underway. And I 
would like to recommend that the phrasing in you bill consider 
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building on a talent base, the prBgram base that is in place and 
that is addre^ii^ this issue succerafully, not only in California, but 
in other States. 

In conclusion, I wmild like to talk abcmt that lake and that thim- 
ble again. We have a lot of agricultural land in California. Years 
ago, a man wanted to feed hm family, and he fanned n^ one of 
those lakes. He had a thimble. He would water his small garden 
with that thimble. A neighbor asked him why he was doing that. 
Well, I am going to feed my family and, with what is left over, I 
am going tci buy a bucket and I can farm some more. And that is 
what he did. 

He used a bucket, and he farmed a little more land, a few acr^. 
With the excess produce, he b^an to feed other families. Pretty 
soon, he had more buckets and he had enough land so that he 
could put in a pump. The rains— this was not one of these drought 
periods, and the lake had water in it— and he had a pump. He 
could farm even more land. So he was not only feeding his family 
and his neighbors, but he was exporting produce to the East. He 
got even bigger. You have ^n th<we circles and thow huge irriga- 
tion projects, Now he is exporting produce to Japan, in addition to 
the East and feeditig his family. 

So I think that whether we are going to start out with a thimble 
or go to a bucket or a pump or a m^r irrigation system, we have 
got to have a clear plan. I don't know how long my metaphor will 
hold out, but I think we need to be clear where we want to go with 
this. We need to take a number of diflFerent approaches so that we 
end up. not only able to feed ourselves in this math and science 
arena at the secondary level, but in the economic arenas that are 
emerging, and we can begin to export not only our goods at a 
larger level, but also our talent. 

Thank you. 

The Chairman. Thank you very much. 

I think you both bring some very interesting points together. 

Mr. Dimancescu, you mentioned the land grailt colleges. That 
was a case where the Federal Government rect^iwd over 100 
years ago the national need and that they could supply land and 
resources to these institutions to be built to help train, becau.se it 
was part of the overall good. I think this is just a mod^ extension 
of that type of approach that was recognized many, many years 
ago. 

I realize that vou don't solve all the ills of the world in one piece 
of legislation. There are prolmbly people who feel like we have too 
much money in this bill. There are others, as yourrolf, who feel 
like we need additional funds. 

I think we must, though, start at— and I don't say that $400 mil- 
lion is a modest level, that is certainly a lot of mon?y— but as you 
pointed out, when you spread it all over the 50 Statm, it is not a 
very significant amount m any one {articular location. But I think 
we must start at a realistic prc^pum, and if it has merit, then we 
can build from that or adijust the program. 

I have seen, as well as my a>lleaguM and the citizenr have seen, 
sometimes we put too much money in a prc^am and we wind up 
with a lot of misuse and not an effective management of the pro- 
gram. So I think we must start at a level somewhere in this mII- 
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park that we are in now. And if it proves successful, we can 
expand; if it needs changing, we can chaiige it. But we don't create 
a monster is difficult to chiange and wind up with the inefficient 
use of some very finite r^)urcra named money, that we have 
during the economic times that we are facing right today. 

That was not intended as a question. It was more of an editorial 
comment. 

Mr. DiMANCESCU, Can I take it as a question, just for a quick 
answer? 
The Chairman. Sure. 

Mr. DiMANC^cu. There are I vo points which I think deserve 
extra emphasis. The original Federal participation in the Land 
Grant Act was also interesting because of the passivity of the Fed- 
eral role. This wasn't really direct involvement, A lot of people, I 
think, now fear that kind of involvement from the Federal Govern* 
ment, and the level of financing is another issue. 

What is interesting about the precedent is Uiat it was a Federal 
initiative, but one in which the Federal Govemiront essentially 
played a passive role, leaving a lot of authority to the States and 
ultimately to the colleges and institutions themselves. 

That is very important as a precedent, I think, because the 
1%0's and 1970's really have disturbed the public in many ways in 
believing the only role the Federal Government can play in educa^ 
tion is directive, where it is involved, and that it creates bureaucra- 
cy and a wasteful initiative in directing the pn^nims. That analo- 
gy is wrong. 

When it comes to money, I do disagree with you, though. I think, 
while your measure are conservatively right, and I think you will 
pass this bill, the problem calls for a large amount of funding, and 
it is an urgent problem. 

The Chairman. I agree with you. 

Mr. Winn. 

Mr. WiNN. Thank you, Mr. Chairman. 

Mr. Chairman, you have made some of the statements that I was 
going to make. The only thing I can say, Mr. Dimancescu is that if 
it is going to be a bipartisan effort, you are not going to be able to 
throw more money at it. This side is not going to do that under the 
present circumstances. Maybe somewhere later on, we might agree 
on step 2 and 3. But many of us think that $400 million is too 
much money at this time. 

Thank you. 

Mr. DiMANCE^u. I don't want to challenge your political judg- 
ment. I think you are probably ab£K>lutely right. I have the benefit 
of being naive by not being involved in the Washington srane. I 
think I am tr^^ing to communicate to you »>me sisals that the na* 
tional mcKxi is changing on this issue of education and economic 
growth. Whether the signals translate into an immediate respond 
from you as an individual or the Congreffi is not clear, but the sig- 
nals are changing very rapidly, I think. 

Mr. Winn. I think they are, but we also sit here year after year 
and hear educational groups say, **Give us more money, give us 
more money, give us more monev.'' Maybe as you are going across 
the country, you might stop in the Mi((west and some of the jmrts 
other than Massachusetts. 
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Mr. DiMANCEScu. I have done that 
Mr. Winn. That was friendly advira. 
The Chairman. Mr. MacKay. 

Mr. MacKay. I was interested, Mr. Dinancescu, in your disKrus- 
sion of the legislation, not neoeraarily in terms of monev^ but in 
terms of the way the problem is defin^. What I would like to say 
is that in the nndingSt it apprars to me that the d^laration of 
crisis is one that defined a $iw million crisis. That is to sav that it 
seems to me that this is an unrealistic statement of what tne prob- 
lem is, and what we should do is state the pnHilem in the terms 
that you exprrased, and then state the fact Uiat we have goi $400 
million now, so that we don't find ourwlve® in the ironic position 
later on when it turns out this really didn't solve the problem of 
havii^ other people say, ''Well, you solved the one you said you 
solved.'* I would like vour comments on that 

Mr. Dimance^^. If I understand you correctly, I think I agree 
with you. The way I would put it is the findings describe a very 
large problem ana, yet, the mechanics and the fiinding is very 
modest. So it creates fal^ expectations, that by stating the findinm 
and providing a small amount of initiative, you will wive the prob- 
lem. If that is what you said, I a^ree with you. 

You have two choice now. Limit the finding, which is a much 
more practical statement of the problem, and not create an undue 
expectation, or keep the finding and enlarge the mechanism and 
the appropriation or the amounts of mone}^ being discussed. 

Mr- MacKay. My concern is that if as the public perception of 
this problem is translated more realistically — or more generally, 
let me put it that way— to the legislative body, that we not find 
this bin as having preempted what we are going to do in this area. 

You suggest that the initial Federal role in the land grant 
system was one that was more imssive. By that, you mean they es- 
sentially said we will put up as our part of tne partnership re- 
sources and we will rely on the Statra to carry out tne pn^ram im- 
plementation. Have you had occasion to review this legislation to 
see if it is following tnat approach, or do you see it as being unduly 
directive? 

Mr. DiMANc^u. To the extent that I understand the title II 1^- 
islation, to me it would be more directive, in the sense that it puts 
a lot more research initiative in the Federal hands to define the 
proolem. My judgment ^uld be that the problem is being well de- 
fined on a local level, and the two sides need to reprint the state- 
ment of the problem, not just the Federal one. 

Second, the NSF role, 1 think, is quite directive because it does 
give the NSF almcBt total control to determine the priorities. I 
think that, in my judgment, would be called a directive initiative 
from the Federal Government. I would much rather areue for a 
bottoms-up approach where the local setting can define tne initia- 
tive, particularly where you get this exciting phenomenon of very 
serious re}ationshi{» between industry and academia and, in some 
cases like in North Carolina and othera. the State particifi^tion, a 
very good definition of the local problem now lcK>king for tne Feder- 
al partnership. I don't think that is accounts for well enough in 
this measure. 

Mr MacKay, Thank you. 
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Thank you, Mr. Chairman. 

The Chairman. Thank you, Mr. MacKay. 

Mr. Lev is. 

Mr. Lrvi s. Thank you, Mr. Chairman. 

Mr. Dimancescu, you pointed out about the bill being a good 
effort and that it falls short in the amount needed to upgrade 
equipment, teacher pay, et cetera. The chairman made a statement 
directed to this, and so did Mr. Winn. 

If you have reviewed the bill— and most people who come before 
committer, both in State legislature and Congress, there is never 
enough money they would like to see. The dollars that are provided 
in the bill, how would you like to see them allocated to do the best 
job to implement the bill? 

Mr. DiMANCEScu. Unfortunately, I can't answer that because the 
sum is so modest that you can't really do the things that need to be 
done. 

Mr. Lbwis. If there was a start somewhere, where would you 
start? 

Mr. DiMANCESCU. Let's take one example. Harvard University 
currently has one application for equipment of $50 million^ That is 
just Harvard University alone. 

You could look at the University of Minnc^ta, they tried to put 
ti^ether a CAIX^AM pn^am from bits and pieces of donated 
equipment. Just the donation of equipment was $160,000 worth of 
equipment, but no money to operate and maintain it. That equip- 
ment is dispersed through several buildings, and they don't have 
money for a building. J am sure that if that prc^ram were done 
correctly, you are talkinkabout $3 million or $4 million to do that 
one program correctly in \AIXJAM, computer-aided design educa- 
tion. \ 

Those are the kinds oi moiieys that you are talking about, where 
one institution could almojft absorb all of what you are talking 
about. So I would have a^ry hard time knowing how to distribute 

Mr. LKW44uJ%aTi8 the point. You have up to $4tlO million here, 
and certain areas where you could start prioritizing these things, 
and you haven't done that. 

Mr. DiMANCESc^u. Conceptually, I think you have two choices. 
One choice is to focus those moneys in what are called centers of 
excellence or specific prc^rams where they can be leveraged to 
their maximum. The other choice is obviously where ^ou disperse 
it as widely as {X)ssible, to as many people — which 1 think the $2r?() 
million part would dispersed in that fashion. 

I think if you go to the center of excellence course, which is 
channeling it to a very few efforts, you can probably get a payoff 
but you sacrifice political interrat in the bill, if you go the formula 
basis, you will have a lot of political interest but a very small long- 
term payolT from the good that it can do. 

Mr. Lkwis. Thank you, Mr. Chairman. 

Mr Simon (presiding]. Mr. McCandless. 

Mr. MrCANDi.ESS. Thank you, Mr. Chairman. 

I would want to lead ofT by commenting that not all of the farm- 
ers in California use thimbles and buckets. We do have some irriga- 
tion diMricts left, 
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Mr. FiNNELL. I was talking, sir, about some period long ago, and 
it led to that development where we have reached the $14 billion 

ea}nomy. ^ • • 

Mr. McCandless. I understand, having met with the irrigation 
district enthusiasts yesterday morning. I want you to know they 
are alive and welt and in Washington seeking funds, I might add, 
as you are also. 

One of the interesting parts about your comment is you almost 
led me to believe that in California through the resources that you 
outlined, both private and, to a lesser degree, public, that you have 
solved the problem and that you don't need this money. How would 
you respond to that? 

Mr. FiNNEix. Take the pn«ram that I am working with, for ex- 
ample. We are in 125 high schools, and there are 800 in California. 
We are operating at the $1.2 million level now. In recent months, I 
have had meetings with approximately 50 schoob that would like 
to add the pn^am. 

So what I am suggesting is that we put U^ther a model that 
shows that using the exi8tir.g system, using teachers who are there, 
using what little lab equipment, textbooks, et cetera, that we can 
make better use of that ^tem and produce more high wrhool grad- 
uates prepared for these uelds. 

The problem with the tether training is still there. What I am 
saying is that it is such a large problem alone in California, if you 
were to take the fact that one-half of the principals will be retiring 
within the next 5 years, that in many districts we have math and 
science teachers who will be retiring, who will replace them? So 
the cost for retraining teachers, the cast for bringing new t^hers 
in and keeping them there with financial incentives, is a multi-mil- 
lion dollar effort. Superintendent Honick is propping approximate- 
ly $800 million for that. 

I don't mean to surest that there is enough money out there 
right now for it, but T am saying we need to build on the base 
there, and recogniw that with high technolc«y industries, if you 
create a pool of qualified teachers and their salaries are not ade- 
quate, they will drain right out as the teachers in the past did. 

Mr. McCandless. Maybe the literature here that I have received 
in abundance since this morning would outline this, but could you 
very briefly in the time we have available outline to me what it is 
that we have? When you say we are in a high school, how are we 
in a high school? What impact do we have? What does the prc^am 
involve? 

Mr. Finn ELL. We have approximately 100 high »;hools where the 
principals and teachers have agreed that they would like our pro- 
gram, MESA, to be established. They agree that a teacher will be 
given time to work with a group of students that are identified and 
who agr^ to take math and science and English every semester. 

In exchange for that kind of extra effort, we provide with our fi- 
nancial resources tutoring, counseling, summer pn^rams, field 
trips, study group workshois, so that by the contact that the stu- 
dents have with volunteers from industry or the university, they 
are stimulated to continue their academic work or, by competing in 
contests for grades, they can win incentives. 



ERIC 




228 



Sa the objective is for them to complete high school with the 
option to pursue a moth-baaed field. They win incenUves and b^n 
to see that there are rewards for pursuing math-ba^ areas. They 
have a cooperative network outside of their family and school. So 
m each high school, we would have from 25 to 80 students— 2 per- 
cent or 3 percent, depending on the high school— that are receiving 
the various services that our staff of volunteers provide. 

If you then look at high schools—we have had some studies done. 
The Center for Evaluation at UCLA just completed an independent 
evaluation of MESA, and they found that we were working with 
students the way we said we were and additional students were 
going on to universities with higher SAT scores and preparation 
better than their peers. 

So we are saying that with a partnership of foundations, corpora- 
tions, universities, whatever resources are there, we can work with 
students up to a certain point. We have estimated that we can 
work with about 5.0(W students in the State. We are working with 
about 3.000 now. We think that a percentage of those would go 
into— well, right now about 67 percent are choosing math-lmsed 
majors. If we produce a glut, then some will go into high school 
teaching, et cetera. 

Mr. McCandless. Thank you, Mr. Finnell. 

Thank you, Mr. Chairman. 

Mr. Simon. I have one final question. I regret 1 was not here 
when the two of you t^ified. 

We have in this bill, in {»rt B only, a partial emphasis on the 
foreign language aspect of this whole question. It totally amounts 
to about 1 percent or prolwbly a little le^ than the totel bill, but it 
IS a lightning rod that seems to be attracting some attention. 

We do have a problem in that our scientific and technological ex- 
change tends to be a one-way street because of our language inabil- 
ities. Is this a problem that we ought to ignore, or is it a problem 
that we ought to be including in this legislation, if I may ask both 
of you? 

Mr. Finnell. From the time I was a young boy, I was fluent in 
both Spanish and English, and I later learned French. T think that 
it is vital. An educated person, one who wants to compete in busi- 
ness circles, does best speaking in the language of your customers. 
Certamly the Japanese have that as a cliche. I think that is very 
important. 

As a member of the bay area and the world committee of the 
World Affairs Counsel of Northern California, we are emphasizing 
that Learning a language, whether it is a computer language or 
another language, is vital. 

Mr. Simon. Thank you. 

Mr. DiMANCES<:u, Mv answer would be that, ,te-^tfteextent that 
you can actually fulfill an expectation of doing something about 
the problem of languages, then it should be in this bill. If you 
create an expectation and can't fulfill it with the amounts allocat- 
ed to it. I think it is wrong. 

Commenting on the need itself independent of the bill, I think 
there is a desperate need for language training training to be rein- 
stilled in the education proce^. Whether it is in this bill or not, I 
think, it dws require some thought because you do get expecta- 
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tions, and if you can't fulfill them, I think there will be some unsa- 
tisfied people. 

Mr. Simon. We thank you very, very much for your testimony 
and for your willingness to be here and to wait this long to testify. 
Mr. DiMANCESCu. Thank you very much. 
Mr. FiNNSLL. Tliank you, sir. 

Mr. Simon. Our final panel is Mr. Jack Cells, Mr. Jerry Jasin- 
owski, and Mr. Bill Aldnqse. 

Mr. Jasinowski, you wm be our first ^mimentator. Mr. Jasin* 
owski is the vice prraident, policy/programs, and chief economist 
National A^x:iation of Manufacturers. We are pleased to have you 
with us. 

STATEMENTS JERRY J, JASINOWSKI, SR., VICE PR^IDENT, 
PROGRAMS AND POUCY, CHIEF ECONOMIST, NATIONAL ASSO- 
CIATION OF MANUFACTURERS; JACK GEILS, AMERICAN ASSO- 
CIATION OF ENGINEERING SOCIETIES; AND BILL G« ALDRIDGE, 
NATIONAL SCIENCE TEACHERS ASSOCUTION 

Mr. Jasinowski, Thank you very much, Mr. Chairman. Mr. 
Simon, it is nice to be before ymi ^am. 

I feel a little bit like Barbara Mutton's ninth husband. He knew 
what he was supposed to do, but he wasn't quite sure how to make 
it interesting. At thm late date, given the abundance of very good 
information that you have had before you, I would like to ask that 
my written remarks be submitted for the record. I would like to 
"ust make five points briefly that don't go over ground that you 
ive plowed very thoroughly already today* 
Mr, Simon, without wjection, it will be entered in the rerard. 
Mr. Jasinowski. The first is to say that the National Association 
of Manufacturers, as you know, is a 13,000 member industry orga- 
nization, both small and large. My rrason for bringing that up is 
because it includes both hig^ technolo^, basic manufacturing, and 
a certain amount of servi^ indiutries as well. So we cut acn^ the 
entire spectnmi of American industry. 

life feel that this bill is an appropriate step in the right direction 
to ao^isen what is an extraordinarily simificant pn^lem for Amer- 
ican industry in that broad dimcmaion. You don't need science and 
technology people in just semi^mluctor and computer firms. What 
most people don't realize is that most of our manufacturing firms 
have a very high technology component, either in tenm of what 
they produce or what they use. For example, over half of what the 
narrow hi^h-»technology mms sell they seu to basic manufacturing. 
So it is this kind of interrelationship that is very important. 

Hie second point I want to make is that tne swbject you have 
before vou really goes to a much larger question about the perform- 
ance of American industry and the economy. And this is an emen^ 
tial i^ut of it Timt is to say how we can improve both human cap* 
ital and technology. But it does cover only a part of it, and you 
have everything else from plant and ^uipment investment to 
international trade polid^ finance, and manuBgeiront polidea It is 
very important to keep tibat in mind because you are dealing with 
a much Ifu^r fi»t of changes in thei An^rican economy and in 
American industry than this bill can pofisably address. 

er|c 
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I think that k«h*s to the qui'stion of exi>ectations and the qut^tion 
of naily what you do here I arn not arguing for a bigger bill. In 
liu t. on** of the final pointi^ I will make is that you need to be cau- 
tious aiiout overextending yourself about which, from everything I 
have heard this aftern(K>n, there is a fairly genuine consensus in 
the i'oniiniltee 

But the probh^m of the industrial crisis or the economic crisis, 
♦•\en when we have a recovery* is that it really requires that we 
di»al with a whole range of policies better than we have done, and 
this is one important set of them, Mr. Chairman. 

My third point is simply to highlight the NAM resolution which 
%ou havt» in the testimony before you, which we passed at our 
t L ent l><)ard meeting with fairly substantial discussion. It, again, is 
nnt anything which 1 need to take the committee's time on in 
ti'rrns of reading it now, but I would just call your attention to our 
r-eognition of thv broad range of problems associated with this 
irea. and the expression of concern and the need to move at a 
number of levels of education, all the way from higher education 
through basic education. 

My fourth f>oint is to direnrt your attention, Mr Chairman and 
thf committee members, to the last two pages, which is what gov- 
ernment t an do an4 what the private sector can do, I would make 
two bn>ad |K?ints there. The first has to do with the need for coop- 
* ration among industry, academia, the government at State and 
iiH-al U-vels. and to do so in a way that tries to foster that coopera- 
lion and maxinii/e the degree of flexibility. 

Wt* are past the age when we can simply have a formula grant 
that spews out money and directs people on how to do things. I 
know that this committee would not do that. We do need to have in 
this sophiijticated area the maximum amount of flexibility so that, 
in particuhir. industry which probably has more to contribute in 
thi> art a than most others, can play a major role. 

When you talk about moving ahead on the cutting edge of tech- 
no|(?g\ and innovation in this country, it is in industry for the mMt 
piir! By pf Dviding the environment and flexibility for industry to 
V ontnbute where I know they want to, I think we will have a more 
rjfi'ctive final solution to this problem- 

My fifth and final point, which is also stressed in the final two 
pages, has to do with what I think, from what I have heard this 
:iftt*rni on. \> already a consensus of this committee. We must avoid 
:io excessive commitment to too much overhead in this bill, instead 
of getting the scarce moneys that there are out to either iniproving 
faculties or improving the capital equipment, and to recc^nize in so 
doing that the major mechanism to address this problem will still 
l>e the functioning of the marketplace. 

I am not here to give you rhetoric about the American free en- 
terprise* system, but I don't want you to lose sight of the fact that it 
IS the changmg structure of salaries, the changing structure of 
demand, the operation of hundreds of markets acro^ the country, 
which will be the primary means by which this problem will be 
^(?!ved 

Having said that, it seems to me appropriate for the committee 
to :iddr< s> this i.ssue. because the time, the cost, and the difficulties 
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associated with waiting for the market to solve all of the pnAlems 
is more than we can afford. 

So there is an opportunity here for the private sector, govern- 
ment and academia in a carefully crafted way to work t<^ther and 
move forward on this important pnAlem, which is one of wveral 
necessary to improw our industrial competitiveness. 

TTiank you very much, Mr. Chairman. 

Mr. Simon. Thank you. 

[The prepared statement of Mr. Jasinowski follows:] 
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I am Jerry j. Jasinowskir NAN Senior vice Pre«id«rnt for 
Policy and Prograa and Chief Econcwist. 

W c<»aend the Ccmaittee for holding thesA hearings and 
thanX the Chairman and hie staff for affording NAN the 
opportunity to express its concern over th« current state of 
scientific and technical Mnpower* 

The NAN is a voluntary owstorship organisation representing 
approxiffiately 12^000 member conpsnies which »ploy a majority of 
the country's industrial labor force and wMch produce over 8 5 
p«r cent of the nation's manufactured Qoods. The Association is 
also affiliated with an additional iSS^OOO businesses through the 
National Industrial Council and NAJI*s Association Department. 

While scientific and technical mnpoMr issues are clearly 
important to those manufacturers who produce "high- technology* 
products, they are also important to any mamifacturer who 
utilizes a process involving a technology- intensive cooponentf or 
who relies upon a technology- intensive product. 1 wuld ^d that 
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a list of MAN mnbers vho fall into aith^r ona of thaaa cate- 
gories would approach a full raambarship list* Both 
high-technology and basic manufacturing requires adequate 
supplies of scientific amS technical Mv^owr. 

Given this high degree of relevance to NAM members, we would 
like to suggest sc^e possible cations aimed at solving 8C»ae of 
the problems in science and engineering education, ny testimony 
here today is intended to present a broad view of the problem, 
and to evaluate some of the legislative proposals we have before 
us* 

I would like to note here that an effective solution will 
provide benefits not only to nam members but will also create 
significant societal benefits- Improvements in the ability of 
the manufacturing sector to solera mar^ower problems will help 
improve productivity rates, help increase innovation, help U-S- 
manuf acturers compete in the international marketplace, and will 
assist in providing meaningful employment* 

Let me state the obvious* An adequate supply of scientific 
and engineering personnel is an important condition for the 
continued growth of American industry* But that doesn't mean it 
is happening. There exists a growing recognition that the 
scientific and engineering manpower needs of industry and an 
increasingly technological society are rapidly outgrowing the 
current capacity of the academic sector to fulfill them* 

What are the problems that industry must face in the ccwaing 
decade? Personnel shortages exist in many specialties of 
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•nginttering at different degree levels. In coiaputer sciences and 
other related disciplines, and in soee areas of the physical and 
biological sciences. 

According to National Science Foundation <N8F) figures* 
bachelor's degree production in science and engineering grew only 
S per C9nt from 1974*1978i masters degree production grew only 
1.5 per cent between 1972 and 1978i and doctorate production 
actually declined almost 17 psr csnt from 1973 to 1978. This all 
occurred at a timm when rates of increases in demand for these 
graduates grew at approxiaately 3.5 per cent per year . 

The most recent nSF figures for 1982 offer little encourage* 
ment. In an era in which we expect high growth in the so-called 
* high- technology" fields, it seems unrealistic to anticipate such 
expansion without sufficient personnel* 

These shortages cannot be viewed as transitory. There is 
scxse concern that problems may persist for a decade or oiore* As 
Pat Choate, an econofsist for TRM points out, approxisiately 75 per 
cent of our workforce that will exist in 1990 is already 
employed. One oeasure of the adequacy of this future supply is 
the current stock of under-25 scientists and engineers. 
According to the N5F, this category decreased from 359,000 in 
1976 to 212,600 in 1378, a drop of almost 41 per cent (146#700}. 

Another major problwB for industry— a won direct outgrowth 
of shortages-* IS the amount of n^ney needed to attract and retain 
new science and engineering graduates. In the computer sciences 
new graduates at the bachelor's degree level accept jobs paying 
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•at Immmt 921,000" p«r y«ar*-«nd oitmn for othar b«ai«lor of 
sci«nc« graduate ara avaraging alHHit $22,500, according to tha 
wall Straat Journal , 

Tha coat of ratainlng currantly anployad aciantlsta and 
anginaara has Ju«pad as wall, rafXacting tha aupply-d^and 
dynamics of tha labor macicat. Hadlan aalary for doctoral 
aciantlsta and anglnaars incraaaad froai an avaraga of $25,800 in 
1977 to $29,434 in 1979, according to NSF. In tha <^amical 
Industry alone, coat par Industrial R4D sciantlst or englnaer 
nearly doubled froa 1969 to 1979, according to Chaw leal and 
Engineering Ne^a* 

The focus of our concern Is not aiaply lioited to a 
statistical description of stortages. Otha. problas® of perhaps 
even greater significance are created in part by shortages and in 
part by institutional liBitations- 

Much less susceptible to quantitative description is the 
adequacy of our science and engineering workforce. Hany students 
cowing out of our schools nmy not have the background to perfona 
adequately in industry. 

TO soise extant this is a function of tha stress that 
industrial desaands have placed upon our educational institutions. 
Our university system has been unable to produce sharply 
increased numbers of science and engineering graduates snd 
maintain previous standards. 

During the early 1960s, the acadeaic sector experienced 
unprecedented growth in science and engineering department s, 
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nsultlr^ in an at titmm oor^^than^adequato supply of graduates 
to fill industrial dssand. Rsacting to alacksning danand, this 
posltiva growth trand did not continua through tha 19708. 

Now, in tha faca of ranavad daaand, univarsitisa ara finding 
thansslvas unahla to adapt quickly. First and foraaoat amng 
their difficulties are severe faculty stortages. Just like their 
industry counterparts^ universities and collages are encountering 
increasing difficulties in attractli^ ami retaining high-quality 
personnel. Sosaa statistics will indicate tha parameters of the 
problem. 

According to a study from the Electronic industries 
Assoclationr there are approsimately 16,000 fuil-tiae enginoerifKi 
teaching positions in this country, of which approximately 1,600 
are currently vacant. The study found tha highest percentage of 
unfilled positions in computer sciance/enginaerif^ departmnts. 

Other NSP studies imSicate that the proportion of recent 
doctorates ^ those holding their degrees for seven years or fewer) 
in full-time faculty of science and engineering dapartaents in 
Ph.D. -granting institutions fell froea 39 per cent in 1968 to zr 
per cent in 1974 and 21 per cent in 1980 • a drop of fully 
one- ha If over 1966 and one*fifth over 1974 > 

Faculty often find that the quallf icatloiw that aiake th«a 
deslrahle in an educational environAant create the sasMi demand 
for their services in an IreJustrlal one. The c^portunlty to work 
in the private sector and tha lure of higher salaries while doing 
it expound the problem * 
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This draining of qu«Ii£i«d faculty r««oiirc«« frcs th# 
aeadsaic Mctor to li^ustry incraaMs th« difficulty of ^oducingi 
quality scianco and angiiiMring atudanta* Tha affact of high 
induatrial daaand for tha aarvicaa of faculty Mraly aarvoa to 
craata praaauro for highar aalariaa in acadMia-'^praaaura that 
of tan cannot ba nat a univoraity alraady financially itrqppad. 

An additional factor inhibiting dagraa production ia tha 
condition of raaaarch and taaching aqui^iant in univaraitiaa. 
C^aolato instructional apparatua, raaaarch facilitias and 
inatniAantat^on reduca tha quality of education racalvad and 
inhibit tha ability of colla^a and univaraitiaa to conpata with 
induatry for qualified faculty. 

Tha fialda for which acianca and anginaaring atudants ara 
baing praparad of ton rai^ ffisong tha aoat innovativa in tha 
induatrial aactor. In «any caaas thair worK will involve the 
leading edge of induatrial knowled^ and its application. Yet* 
according to the NSr, much of tha laboratory aquipmnt and 
facilities for teaching am) raaaarch were acquired during the 
1960a. 

one paper prepared for the 9iSF sought to measure the 
problem. Underinvestfienta in engimiaring facilitlaa, aquipmnt 
and instrufiwntatlan during the 1970s were estinatad to api^roac^ 
$750 xaillion in U.S. engineering achoola alone. This decreases 
the attract ivaneas and effectiveness of academic careera, 
limiting both available faculty, ami ultimately new quality 
entrants into the workforce. 
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Thm problm cannot be slBply described aa a phanomnon 
unique to the university level* Significant difficulties are 
beiny encountsred at the pre-college level* As the EXA study 
noteSf "students who take no aath and science after the 10th 
grade level in high school have effectively eliminated^ by the 
age o£ sixteen, the possibility of science and engineering as a 
career. • .Among high school graduates in 1980, only one-fourth 
coBipleted enough math and science in tenth to twelfth grade to be 
eligible for entry to an engineering prograa.* 

Many of the pre-college problems are similar to those 
encountered at the university level. QualificHj oiath and science 
teachers, through a combination of salary ai^ other environmental 
factors, are being induced to move to other professions. EXA 
estimates that, of newly employed science and math teachers in 
1981, more than one- ha If were unqualified to teach math or 
science. 

what Industry Can Do 

Industry leaders have delineated six broad areas of inter- 
action that business and industry have with our system of 
educations 

' Business and industry provide a significant "demand-pull" 
mechanism for our educational systra, since they are a 
principal employer of the products of that systas. 

* Business and industry provide significant support for our 
educational system through educational ar^ charitable 
contributions. 

* Business and industry can be suppliers of educational 
technology. This is essMicially important as newer forms of 
educational technologies Csuch as videotapes and computars) 
supplant the mors traditional forms of communication in the 
cXassroas Csuch as textbooks). 
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* BuvlnMi and Ir^ustry can play a major nlm in ecaaunlcatino 
concarns about our •ducational InCJ-astructura to tha labile 
at larga, balping Influanca actlvltlaa in 16,000 actiool 
diatricta acroaa tlia country. 

* Buainaaa and induatry («fid thair trade aaaociat iona) halp 
aggragata concarna into political conatltuanciaa abia to 
aupport viable a^lutlona. 

* duainaas and induatry apand aignificant asK^unta on training 
and retraining, often vith litUa Interface with exiating 
educational atructurea* Xncreaaad cooperation can have 
benefits for both aectora* 

In light of the poaalbllitiea for Induatry-acadMlc 

cooperation^ the NAN Board of Olrectora outlined some broad 



"The revitallsatlon of U.S. manufacturing and the 
continued growth of high-technology induatriaa are dependent 
on the availability of qualified peraonnel, eapecially in 
the sclantlfic and technical disciplines. 

The extent amS quality of education in mathMatica and 
the sclencea at the elementary* aecondary and poat-aecondary 
levels la a matter of national concern* The aituatlon la 
aggravated by shortages of qualified school teachera in 
mathamatlcs and the sciences^ ai^S of faculty in universities 
and colleges, especially in many of the engineering 
disciplines. 

The NAM urges government, mc^mmiik amS manufacturing 
Industry to intensify cooperation In progrwwi to encourage 
tha highest quality of teaming of sciantiflc and techno- 
logical subjects at the precollege level and promte higher 
education in the sciences, particularly In engineering. 

Essentially, this resolution Is an expression of concern- 
concern over an u&pendlng problem and concern over a lack of a 
coherent, consistent policy. What we need is effective le«ier- 
shlp from all involved sectora--publlc, private and academic. 
Any lagUlative attempt at a solution must ensure that oppor- 
tunities for such combined leadership are encouraged. 



Reaolutlon. Ths full text readas 



policy principles in a Science and Engineering Manpower 
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What Govrng»nt Can Do 

A succ«8fl£ul approach to solving th« problams associated 
with »cl»ntlflc and •nqln«erli^ education requires Innovative 
thought. The six broad areas of Industry Interaction with the 
educational systCT in this country Illustrate a»ply the kinds of 
unique programs that tKJielness and Industry can provide. Any 
legislative solution should allow for all aanner of Inforraal, 
non-gov«rr»ental arrangments. I would like to enumerate a set 
of broad principles which your Cosialttee should keep in raind when 
ir moves forward with this legislation t 

Marketplace dynmlcs are the prlaary means to correct the 
imbalance felt in the labor sarkets for scientific and 
engineering personnel. This adJustMnt, however* will occur 
over the long run and could have negative repercussions in 
the mterlia period for the health of our econcny. 

The probless being discussed to<^y cannot be solved through 
governjaent programs alone. Significant involvenwnt of the 
private and academic sectors will be required. Reliance on 
the private sector will require a climate that is conducive 
to such involvement, including the removal of ^veriraent 
impediments and the creation of effective incentives. 

• Increased corounication arK) cooperation among all sectors 
will be needed. There are concerned individuals on the 
industry side who want to contribute to solutions, and 
plenty of people on the academic side who need that help-- 
unfortunately, tt^ connection all too often is not made. To 
allow the greatest possible involvement of the private 

and academic sectors, any solution must provide for a 
aaxisiua of flexibility. 

• Any program expending funds anould strive to reduce the 
amount of purely administrative costs and should concentrate 
on funnel Ing resources toward the problem areas they are 
intended for. 

» Existing programs in tne puolic, private and academic 

sectors should be taken into account to avoid duplication 
and waste of valual>la resourceSf and to provide for the most 
efficient use of resources. 
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whtin MMlnlng «v«mi«« of poull>l« industry involvvm^nt in 
•dueational proems* ovmrmphmMim should not placad on 
pursly financial ralationaliipa* Industry can contributa 
aany Hii^ of inforwal aidr of tan of vora uaa than mnay, 
Exaspiaa of such aid tneluda landing a aeiantist or anginaar 
to a school for tM or thf hours a vaaX to taa^ a 
s«8inarr or opaning up a plant facility to atudants. 

Nr. Chalman, nmmbmtn of tha Couittaat I ^ grataful for 

tha opportunity to praaant tha viawa of tha NM on this issua. 

lis loofc forward to Mrklng closaly with you and your staff in 

fashionintf a sat of policias that will addrass tha issuas, and in 

developing an appropriata lagia^kativa vahicla for thn^B policiaa. 

ThanK you# and I will ba happy to respond to any of your 
quastions. 

Mr. Simon. Mr. Jack Geils, American Awociation of Engineering 
Societies. 

Mr. GEiLa. Thank you. Mr. Chairman. It is a pleasure to be here 
this afternoon* 

One of the things I like about your bill is shown on i^ige 16 of 
my copy where it says *'the National Science Foundation is author- 
ized to spend moneys for grants for such research, fellowships, cap- 
ital equipment, salaries, instrumentation, and other activities as 
are considered necessary/' This is a nice, big, broad target and I 
like it, as my colleague on this panel has dready indicated* We 
need room to spend the money. We need flexibility, to ux Jerry s 
word, in the way the money is to be applied. 

My work currently is in connection with the engineering college 
faculty shortage situation in the United States. I am speaking for 
the AAES— an umbrella assKxriation of profe^ional societies here 
this afternoon. The iroprct of the continuing decline of quality in 
engineering education and related disciplines is of great omcem to 
us. 

In the period 1973 to 1981, undergraduate enrollment in engi- 
neering education increased 111 percent, more than doubled. The 
faculty in place to handle thow students increased a mere 11 per- 
cent over that same period of time. That situation— in the 18 
months I have been on the jdb here in Washington— is very diffi- 
cult to turn around in a short period of time. While we have made 
som^ effort to publici2» and bring attention to the prc^lem of 
engineering colflege faculty shortage, we haven't solved the prob- 
lem, by any m^ns« 

The engineering education delivery system, which is designed to 
turn out 40,000 umtergraduates a year, is now turning out 67,000. 
That is a 68-per(»nt owrl<^. What is ha^ning is in the quality 
of engineering education. Tl^ quality is infinitely itecaying* 

It h essential to differentiate the engineering coll^ faculty 
shortage situation from the shortly of engineenng manpower in 
genei^. The supply of bachelor's level, master's lewis and Ph. D. 
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candidates each year are gobbled up by industry, as you aH know, 
and gobbled up somewhat independent of the economy. The econo- 
my may go from boom to bust, but the demand for engineering 
graduates g<^ from boom to just a little below boom. 

The point is that in a highly technical society, growing more 
technical everyday— and you h^rd t^timony earlier this after- 
noon from the computer side— the point is that our society needs a 
continuing supply of quality engineers. I am here to stress quality. 

In this busmess of engineers and unemployment, for example, 
even at the worst possible time since World War 11, unemployment 
rates for engineers rarely approached 2 percent, and perhai^ never 
did. 

Current conditions in our engineering schools seriously threaten 
the quality v( our future engineers. I have served for the past year 
on a ( ommittt'e on the Quality of Engineering Education sponsored 
by the National Association of State Universities and Land-Grant 
Colleges, and a report which is available to any or all who would 
like to see it on the quality of engineering education just made re- 
cently states that: One, the U.S. engineering education system has 
experienced a serious decline in quality in the last few years; two, 
the root causes of the quality decline are overenrolled classes, oteo- 
lete equipment, eouipment shortage, insufficient space and a per- 
sistent shortage of faculty; three, many young people choose not to 
pursue academic careers because of noncompetitive salaries and 
poor working conditions; and four, even should a decline occur in 
the popularity of engineering as a college option, the Nation will 
require a continuous supply of engineers at a level sutetantially 
higher than that of the fmst 5 or 10 years. 

In conclusions and recommendations of this committee on qual- 
ity, two of them stand out. One says that a m^or national program 
is needed to increase the size of tne r^urce i^se for engineering 
schools, including faculty, teaching assistants, support staff, equip- 
ment and space. Such a program is well beyond the means of uni- 
versities to handle alone, and it is now clear that universities and 
industry, working together, can provide only a |x>rtion of the sup- 
port needed, A major infusion of supplementary funding is re- 
quired from State and Federal Governments. 

Another recommendation is that a prc^ram to increase the 
present Ph, D. output by 1,000 graduates per year is urgently 
needed, coming from the top of their underaraduate class, and 
should be implemented without delay. The Federal Government 
should be encouraged to provide strong leadership for this program 
of national impact. 

We are currently turning out 2,887 Ph, D. degrees in engineering 
a year. Over 40 percent of them are to foreign nationals. Many do 
not remain in the country; thwe who do often have difficulty in 
handling the language and being effective teachers. So we need to 
beef up the supply of U.S. citizen Ph, D. candidates in engineering. 

My project sw>n8ored a survey of engineering faculty and gradu- 
ate students. The most recent survey published last fall snowed 
that one quarter of all assistant professor authorized opening were 
unfilled and that nearly (K) oercent of those had been unfilled for 
over 1 year. This is an entry level to the teaching profession requir- 
ing a Ph. D. degree. Those openings at assistant professor, the 
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entry level, represent almost 60 percent of the openings in the col- 
lies and universitira of the Nation at this time. 

The National Society of Professional Engineers authorized a 
survey on the laboratory equipment factor, and this survey shows 
that an impossible $2.2 billion should have been spent in the last 
decade to bring existing and required instructional labs to the 

Last summer, the Engineering Deans Council of the American 
Society for Engineering Education passed a resolution urging cur- 
tailment of enrollment in the Nation's engineering schools to effect 
a balance with the resources that are in place in order to restore 
quality engineering education. « l j 

Surveys of the Nation's engineering colleges m 1981— based on 
1980 data— and again in 1982— based on 1981 data— revealed that 
the number of unfilled budgeted faculty positions out of a total of 
roughly 18.000 decreased slighUy from 9.8 percent to 9 percent. It 
is important to note that these figures say nothuig about the 
number of faculty members there should be in the engineering col- 
leges to insure the quality of engineering education we are talking 
about. Engineering faculty are grossly overloaded. But university 
administrations are understandably reluctant to authoriro addi- 
tional budg«?t positions when th<we currently available cannot be 
filled. We can't fill the 1,600 or so that are vacant today. 

One measure of the deteriorating situation in engineering clara- 
rooms and laboratories is the increase in recent years in the ratio 
of students to faculty. While the absolute value of this ratio re- 
quired for quality instruction is open to debate, there is no question 
thbt engineering education, with its heavy emphasis on laboratory 
instruction, is particularly sensitive to the need for frequent stu- 
dent faculty interaction. It is instructive to compare the student 
faculty ratio of the late 1960's— at that time, engineering colleges 
were producing very high quality graduates^with the ratio today, 
a time of heavy student l(»d for the faculty. 

To lower the 1981-82 student faculty ratio to that of the late 
imu's would require, not 18,(W0 faculty positions now authorized, 
but 2:3,100 such positions, iio the engineering college faculty short- 
age is not just the 1,650 unfilled positions, but rather more like 
(i.TfiO new faculty that are needed to provide quality education. 

With deteriorating quality of undergraduate education and a to- 
tally inadequate supply of Ph. D's in our graduate schools, no real 
faculty or equipment relief is on the horizon. And every conceiva- 
ble effort must be undertaken immediately by every unit in mdus- 
try. government, and academe, Clearly it is imperative to provide 
systems including funding to modernize our laboratories and to 
support graduate students and young, untenured faculty. 

I commend you, Mr. Chairman, for the efforts of H.R. UIO to ad- 
dress this problem. It provides a valuable base. We are excited 
about it. My 42 years of employment with AT&T and the Bell 
System has taught me to respect large numbers. I would urge your 
appropriations to exceed $100 million a year for 5 years if possible. 
After all. in the Bell System, we spend $1.7 billion a year on educa- 
tion and training for our 1 million employees. So don't be t«> tight 
about the amount of money that you offer. 
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We arc {nirticuiarly supportive of the matching provisions of the 
bill. Industry, academe, and State governments have an important 
role to play in addressing these pn^lems. We have produced a 
catalog -as a result of our work on our project here in Washing- 
ton -of industry initiatives and actions. We have produced a cata- 
log of Slate initiatives and actions. Things are banning to look 
up, but we are a long way from makit^ the progrras that nally 
needs to be made. 

We recommend that the language be changed to recc^iase in- 
kind contributions as part or all of the required matchra. Though 
hardware, perhaps, should be the preferred in-kind contribution, 
relat€*d software and suitable maintenance contracts should aho be 
included Today's sophisticated pem>nal computers are an essential 
uk^I tor the science, engineering, and technical student, but are 
iiune usf k'SN unless they are backed up with appropriate software 
and (Hi^HiinK maintenance. Dr. Florio made this point earlier in his 
rt* marks also 

We like the built-in flexibility of the fund to respond to individ- 
ual priorities of colleges and universities. We do hope that the fund 
will ht- target €h1 to projects which will provide computer and simi- 
lar instructional equipment, support for untenured faculty mem- 
Ik-rs and. of course, for graduate fellowshiis, if p(M»ible« 

In conclusion. Mr. Chairman, we offer you any assistance we can 
provide , and hopt* you will consider these mcMliflc^tions seriously. 

Thank you 

Mr Simon Wc thank you. 

1 might just undersco'^j one of your points. I was asking ques- 
tums alx>ut forei^jn languages when we had the noon recess, Some- 
iUH' iiimv up to me in jest, but said we had to have foreign Ian- 
^ua^es for students to understand the faculty membere. Well it 

was said in j<\«^t. but it carries a point, unfortunately, 
Mr (iKii.s. Quite true. 

i Thf prrpar^nl statement of Mr. (Jreils follows:] 
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TesTiMONv or thk Amkrican Association of ENatNS£HiNG Soc'IBTiks 

Mr* Chairaan, tas^rs of the Comtaitteey I m pleased to aii^ar 
before you this rooming to coiproent on H.R, U\Q. I m John Warren Sells, 
Staff Executive of the America Society of Engineering Education (ASEE). 
I direct the Engineering College Faulty Shortage Project (ECFSP), a Joint 
venture of the ASEE, the American Assw:1et1on of Engineering Societies 
(AAES) and 11 corporations. The latter provide the funding, and they are: 
AT&T, DuPont, EXXON, GE, 01, STE, Hewlett-Packard, IW, Rockwell Inter- 
national, Union Carbide and Welnschel Engineering. I am testifying today 
cm behalf of the American AsscKilatlon of Engineering Societies, an 
4«nbrella organization of 43 professional societies representing nearly one 
will lion engineer-.. I would ilire to expres*- ^ appreciation for the oQpvr- 
tunlty to testify today, as I believe very strongly in the necessity of 
government partnership with Industry and ixadyre If we are to Impact the 
continuing decline of education 1n engineering and related disciplines. 

Eighteen ironths ago I came to Washington to head this two-year 
project aimed at solving the engineering college faculty shortage 
problem. Now I can safely say It Is not solved. We are not even close 
to solving It, and it Is essential to differentiate it from the related 
issue of engineering manpower supply. Quality rather than quantity is 
the key issue. We cannot afford to further jeopBr6Ue the quality of our 
future engineers by ignoring faculty, facility and laboratory equipraent 
deficiencies. The need for adequately educated engineers exists Inde- 
pendent of manpower demand cycles; even assuming the loMSt possible 
de<nand for engineering graduates, the necessity for high-quality 
engineers continues. 

The impact of technology on the American economy and on American 
living is relentless; every day our lives are affected In sorc new way by 
the increasingly complex applications of innovative technology to our 




ERIC 



246 



industrial and dorostlc tools, transportat1(^ systems, agricultural 
water systems, ctefOTse systems, coswunication systwis, energy systeojs, 
etc. The key point is that these applications are the Mrk of engi- 
neers tK)t scientists. The engineer applies the w knw*ledge created 
by scientists in a practical way via designs of new and in^roved 
structures, products and services. Thus, as technology nwltiplies, 
increasing the quality of engineers is vital to the naticw's well-being. 

Current conditions of cwr engineering schools seriously threaten 
the quality of our future engineers. I have recently served on a 
CoBWittee on the Quality of Engineering Edtxation.* A recent report by 
that Conwittee points out: 

1) The U.S. engineering education system has experienced 
a serious decline in quality in the last few years; 

2) The root causes of the quality decline are over- 
enrolled classes, obsolete equipn^nt, equipment 
shortages, insufficient space, and a persistent 
shO!"tage of faculty; 

3) Wany young people choose not to pursue academic 
careers because of non-coir^titive salaries and poor 
working conditions; 

4) Even should a decline occur in the popularity of 
engineering as a college option, the nation will 
require a continuous supply of engineers at a level 
substantially higher than that of five or ten years 
ago. 

* Sponsored by the Co™ission on Education for the Engineering Profes- 
sions, National Association of State Universities and land Grant 
Col leges 
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The Fall IMI Survey of Engineering Faculty and Sraduate Students 
by the ECFSP Project showd that 1/4 of all Asslstwt Professor (entry 
level, Ph.D) authorized openings i«ere unfilled and that nearly 60 percent 
of thera had been unfilled for over one year. The National Society of 
Professional Engineers' survey (9/82) on "The Laboratory Equlfsnent 
Factor- showed that an impossible $2.2 billion should have been spent in 
the last decatJe to bring existing and required instructional labs to the 
state-of-the-art level. Last s^OT^r the Engineering Deans Ccnincil of the 
American Society for Engineering Education passed a resolution urging 
curtailment of enrollment In the nation's engineering scteols to effect ^ 
balance with resources In order to restore quality education. 

Surveys of the nation's engineering colleges in 1981 and again in 
1982 revealed that the nuB4>€r of unfilled budgeted faculty positions, out 
of a total of roughly 18,000, decreased slightly from about 10 percent to 
9.1 percent. It Is important to note, hc^»ever, that these figures say 
nothing about the nuinber of faculty m€fTtf>ers there should be in the engi- 
neering colleges to Injure thet the quality of engineering education is 
at least on a par with that of earlier days of unquestioned U.S. leader- 
ship In essentially all areas of technology. Eng1n€«ring faculty are 
grossly overloaded today, but university administrations are understand- 
ably reluctant to authorize additional budgeted positions when those 
currently available cannot be filled. 

One measure of the deteriorating situation in engineering class- 
rooms and laboratories is the increase in recent years in the ratio of 
students to faculty. While the absolute value of this ratio required for 
quality instruction is open to debate, there is no question that engineer- 
ing education with its heavy emphasis on laboratory Instruction is 
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particularly sensitive to the need for frequent student/faculty Inter- 
action, It is then Instructive to cos^are the stu(Jent/facuUy ratio 
in the late 1960's, (a time i*hen engineering colleges i^re producing very 
high-quality graduates for Industrial and defense needs of the nation) 
with that of today (a time of heavy student load for the faculty.) To 
lo*«r the 1981-82 student/faculty ratio to that of 1968-69 i«uld require 
not the 18,000 positions now authorized In the engineering colleges, but 
rather 23,100 positions. So the engineering college faculty shorta^ Is 
not just the 1,650 unfilled positions foumi In the most recent survey, 
but rather au^roxlmately 5,750 new faculty needed to provide quality 
education. 

With deteriorating quality of im<tergr^uate education and totally 
Inadequate supply of Ph. D's in our graduate schools, and no real faculty 
or equipment relief w the horizon, every cwceivable effort imjst be 
imdertaken limiedlately by every unit In industry, government and acadero. 
Clearly, It Is Imperative to provide system to flK)dern1ze our laboratories 
and support graduate students and young, unteru'-ed faculty. 

«r. Chairman and >fei?*ers of the d^ittee, I conwwd you for your 
efforts to address this problem. I especially pleased that you were 
able to work out a compromise with your colleagues on the Education and 
Labor Committee. H.R. 1310 provides a valuable base for attacking the 
nation's Ills concerning science, math, engineering ^nd technology 
education. While the engineering comminlty recognizes the importance of 
the entire Bill, our interest lies mainly in Title II. Our spec' 
conments will focus on that Title. 

There are manpower shortages in specific areas in science, 
engineering and technology. However, faculty, facilities and equipront 
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shortens are far more pervasive in engineering arena* ai^ I would 
urge the Comlttee to consider aesendlng Title 11 to reflect this e^asls 
<m qyallty rather thw ijuantlty. For exap?)le. Sees. 2(K(2) and 203(a) 
refer to "a pressing wed for trained technicians" and an "adequate suRjly 
of personnel." I i«ou1d reccroemi instead the lingua^ *a(tequate1y 
educated «uid trained technicians/supply of personnel," I would be happy 
to ««ork with ymi to make these and other similar modifications. 

lie are particularly su|^rt1ve of the matching provision of the 
Bill. Industry, academe md state goverrwnts have an lis^tant role to 
olty in addressing these pnAlcsns, and arc appropriately involved through 
matching grants* To maximize the effectiveness of the Fund, I would sug- 
gest the addition of a provision explicitly requiring Institutions to 
arrange for the liKal matching suw>ort, 8y placing the burden on colleges 
and universities to esttiJllsh relationships with nw-Federal sources of 
support, the Bill serves the Important function of facilitating coOTrnmlty- 
based partnerships. In wldltlon* I recomnend that language be ackied to 
rvcognire In-kind contributions as part or all of the required match. 
Though hardware should be the preferred cMtrlbutlon, related software 
and maintenance contracts should also be Included. Today's sophisticated 
personal computers are an essential tool for the science, engineering and 
technical student, but are quite useless unless backed up with appropriate 
software and on-going maintenance* 

Also, we support the built-in flexibility of the Fund to respond 
to Individual priorities of colleges and universities. However, we hope 
the Comnlttee will target the limited dollars of the H.R. 1310 to partic- 
ular problems In the national Interest. Specifically, we recoRwend the 
Fund be targeted to projects which provlite computer and other instruc- 
tional equipment, support for young, untenured faculty R^i^ers, and for 
graduate fellowships. 

In conclusion, Hr. Chairman, I offer you any asslst^ce we can 
provide, and hope you will consider the i^dlf Icatlons we have described. 
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Mr. Simon. Our final witness, saving the best until last, is Mr. 
Bill G. AFdridge of the National Science Teachers Association. 

Mr. Aldridge. Thank you, Mr. Chairman, for the invitation to 
appear before the committee. 

I come representing not just the National Science Teachers Asso- 
ciation, but also the American Association of Physics Teachers, the 
National Association of Biol<^ Teachers, and the National Asso- 
ciation of Geol(^ Teachers. We represent the professional aspects 
of science teachers at all levels, not the welfare aspects. 

We are very much concerned with the prcAilems which have been 
identified and, I believe, led to the h^rings which you are now 
conducting and the hearings which I have sat through previously 
before the Education and Labor Committee. 

I would like just to very briefly summarize our testimony and 
ask that the written version be inserted into the record. 

Mr. Simon. It will be. 

Mr. Aldridge. Thank you. 

What I would like to do is to try to again focus your attention on 
the problems as we see them and to comment very briefly on the 
bill itself and, finally, to make a few general comments and some 
specific recommendations, just to quickly summarize the problem 
again, because it seems to have been lost. 

Except for engineering, I know of no area in which there is a 
crisis today in the United States in science and engineering educa- 
tion, outside of the problems at the secondary school level. I believe 
that a series of problems are responsible for what is happening in 
those schools. 

Let me list those quickly: an insufHcient supply of qualified sci- 
ence and mathematics teachers at the secondary level, underquali- 
fled and unqualified math and science teachers in the classrooms— 
and that number, by the way, is roughly 30 percent of all of the 
math and science teachers in the UnitOT States— and finally, an 
item which has not been considered either in this bill or in any 
other bill that I have seen among the 17 that were introduced in 
the last se^ion of Congress or the 11 that have been introduced so 
far in this session, the completely ol^lete content of courses at the 
secondary school level in the science subjects and in the instruc- 
tional materials used to support them. 

Specifically, I am talking about the fact that we have courses 
which were developed in the 1960's, designed for people who would 
become scientists and engineers, but not designed for anyone else 
and not meeting the needs of anyone else, still in the schools. I 
hear lots of talk abK>ut offering the same thing to more kids, and 
that is not the solution to the problem. 

In addition, even tho^ courses are crf^lete for those who would 
become scientists and engineers. Such courses lack any reference to 
computing, or modem micrrolectronics, and more of the practical 
applications that people need. 

So those are the problems. Two of the three items are being ad- 
dressed somewhat in the legislation which is being propc^ed. 

Let me make some brief comments about the legislation. The 
various inservice teacher training prc^rrams will address the prob- 
lems we have identified and may do something to help resolve 
them. The national teaching scholarships will help a great deal to 
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improve the image of teaching at the secondary school level. The 
image problem is far more serious, in my judgment, than the 
salary prc^lem. 

When you improve the image of teaching, you will get dedicated 
people going into those Tields. Many of us went into teaching in the 
1950's when salaries were very low. We did it because we wanted to 
do something important, not because we wanted to earn money. 
There are many young people out there today who will do the same 
thing if what they are aspiring to do is rec<«nized as something 
which is important to society and if they are treated like human 
beings in the classrooms and in the schools. 

There are aspects of the bill—let me refer specifically to the bill 
that was handled by Education and Labor— part B in particular, 
that we are very much concerned about. We do not believe, for ex- 
ample, that you can carry out research or development in science 
education in an agency which is isolated from the scientific com- 
munity. Nor do we telieve that you can do th^se tasks in an 
agency which has become politicized. We believe that that consti- 
tutes a very serious threat to getting quality work done for the 
money that you are going to put into it. You do not have that prob- 
lem at the National Science Foundation, and I don't believe you 
will have. 

Let me go to title II of the legislation. You have already a $1 bil- 
lion appropriation at the National Science Foundation for many of 
the concerns expressed in title II of the bill before this committee. 
What I see is another $1(M) million being added to a National Sci- 
ence Foundation budget of $1 billion which is already being pro- 
posed to increase by 18 i»?rcent by the administration. So here is a 
l()-percent increase to an already 18-percent increased budget, and 
I see essentially nothing being done about the problems for which 
there really is a crisis; namely, the problems of science and engi- 
neering education, particularly at the secondary school level. 

I realize that it has been this committee which has imposed upon 
the National Science Foundation the programs of the past which 
did anything at ail in this area. We commend you for that. 

The problem that we feel exists is one associated with the Na- 
tional Science Board. You have a b<^rd which is not representative 
of the missions of the agency. As a direct consequence of that rep- 
resentation, you have policies which are not responsive to the Or- 
ganic Act which set up the Foundation. 

Let me make just a couple of general comments, and then I will 
try to conclude. 

Improving course content is al^iutely essential at the secondary 
school level if you are going to improve the situation there. You 
canH just generate more teachers. You can't just improve the quali- 
fications of those teachers who are in the schools. Nor can you put 
more materials in their hands unless you do something about the 
courses. 

You cannot do that in 16,000 local school districts. It is ineffi- 
cient, it is wasteful, and you cannot find the concentration of scien- 
tific talent, educational knowledge, and the kind of effort needed to 
achieve good results. What you will end up with at the local level if 
you attempt to design curriculum or materials there is creationism 
materials teing produced and you will have local schools doing 
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things which have nothing to do with the goals of science educa- 
tion. That is the problem you are going to face. 

There are a couple of aspects to the bill that I would like to com- 
ment on in regard to allocation and matching requirements. I am 
amused when I hear someone talk about the desirability of having 
matching requirements, when the defend siphon is generating ex- 
traordinary amounts of defense related income to the industries of 
that State at the same time that the taxpa3rers are paying mme- 
what less into the Federal Government. Those same States, like 
North Carolina, like California, don't have too much trouble 
coming up with matching money. 

WelK how is Bethlehem Steel going to do in this regard? How are 
we going to do with Ohio and Michigan and some of the other 
States that simply don't have these kinds of resources available? 
What about General Motors, for example in Michigan? Are they 
j?oing to be able to come up with some funding to help match the 
money which is needed in Michigan so desperately to take care of 
the fact that half of their schools don't have a physics teacher at 
all? 

So I really have some serious problems with the cost sharing and 
the matching provisions of the bill. 

Finally, let me comment on the so-called magnet and model 
schools, Cecily Selby once suggested to me that she had hoped that 
when they set up the North Carolina school that they would select 
students at random, because it is one thing to go in spending eight 
times as much for instructional personnel and do it with the }oest 
students you can find, and it is quite another to do it with a cross- 
section of kids that you are going to get in every school in the 
country. 

So if you want a model, set up a system that will bring a cross- 
section of children into a school and make it excellent, and see if 
you can do something there. AnylKxiy can teach the bright and the 
gifted. I have done that. I can tell you that they learn without 
much help. It takes a great deal more to teach the rest of the popu- 
lation, and a great deal more in the way of resources. 

Let me make one final comment. I am taking this from a com- 
ment that was made by David Stockman in his article in the Atlan- 
tic Monthly in regard to the tax bill. We start out with a problem 
having to do with science education at the secondary school level, a 
crisis, if you will. What I have seen in the days that I sat before 
the committees are "hogs eating at the trough The moneys that 
you have available in this bill are sufficient to do a great deal 
toward solving the problem, but they are being disf^rswJ in ways 
which will not address the problem properly. 

We have made some very specific recommendations in our testi- 
mony on page I would urge you to examine that page and to act 
on it. 

I guess the only other comment is the National &:ience Teachers 
Association is the principal source of data that has dcxrumented 
this crisis. To my knowledge, there is no other prime source. There 
are plenty of ^ondary sources. I would add that we did that with 
$12,(MM) of our own money. I find that amusing when I look at the 
moneys available to the National Center of Edncaticn Statistics 



255 



258 



and the science remurce studio pn^rain at NSF, neither of which 
have gathered any information Whatsoever on this crisis. 
Thcuik you. 

Mr. VoLKMER [presiding]. Thank you very much, Mr. Aldridge. 
[The prepared statement of Mr. Aldridge follows:] 
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pRESENTfio av: Biix G. Aloridoe, ExEcunvB DiBSCTOR, National Science Teachers 

AS90ClATtON 

Bill Aldridge took dual undergraduate Mjors In pbyalcs 
and ficlenca education* He them taught high school ph^reica ai^ 
aath for aix yaara. Alter cos^Ieti&g three graduate dagreei in 
solid state physics » ediKational evaluation and science educa' 
tion at Kansas and Harvard, he taught physics ot the college 
level for seventeen years. 

Mr« Aldridge haa directed three HSF course development 
projects in applied physics* technology* and oodem electronics 
(including coi^ters) . In addition, he served a three -year 
assigmwnt (1976-1979) fro« his college to the Division of 
Science Educstion Oevelopvent amS Research at !SF as a Prograia 
Manager before taking his preaent position as Executive Director 
of the National Science Teachers Association* Nr. Aldridge has 
published science and i^th textho<4M and ntsierous articles in 
raaKSzines and Journals. Ke has served in a variety of edacities 
on advisory boards* cowlttees* etc.* and is currently a oevber 
of the Scientific Hanpcver Coanission. The TUt tonal Science 
Teachers Association* which he directs* is the largest science 
education organisation in the vorld* and it is concerned with 
the p rofrssional aspects of science teaching at all levels. 
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It hwdly nec^oary to dtxwent the |w:e-«)llege science «id 

mathcratics oto^tion crisis which is addr^aed H.R. 1310. the pciBacy 
source of daUi on the criais, the Naticnsl Science Ttechers Association hss tieen 
deluged vith requc&ts for detailed infrnmlion and fiuggestims tot solutioro. 

Hie data have heei ooUected by HSIA throu^ three different surveys 
con^ted over pft^ two years. As a ooiwquence of this activity, and 
throu^ discussions emng lei^ng science education a^rts, the crisis in 
elementary mA becondsry school sci^Kre and aatheaatics education can be 
suzaaarized aa follows; 

1, there are shorUges of qualified secondary school science and 
isathcs!0tic8 teachers, ttm shorts^ is critical in nethmtics and in physical 

2. ^re is a serious mimtch betiifecn eiLi6tin9 secondary school science 
and Mthewwticfi course content and the needs and interests of the wt majority 
of stud^ts; 

3* rUcie have been fev atte^s to alter instruction in schools in ways 
consi&t(5it With tiie growing body of new kmjwled^ about learning/teaching 
science. 

4, Supplies, equiimntf and c^r r^ource ^teriala are severely limited 
or obsolete in oost science classroc^ and laboratoriesi those that exist are 
inapptof/riate to scioice courses and teaching strategies neecM today. 

5« Science ccsttent is nearly noneaastent in elcsmtary school c^ferings. 
iVachers are iil-prewred, r sources are lathing, wid the focim is on the 
Go^^Ied "fcasics* which have tended to i^re science* 

Ttte amrtay * of Scii>ncg M»f h*iiiiitlr« Iteacfaers 

Hie shortage of science and wtheraatics teachers is docuwen^ ty looking 
at supply and deaand, fall 1981 airvcy of 600 colleges and^ 
universities whih prepare science and sathesiatico teachers shewed a shocking 
ten-year tfecline; a 79 percent decline for wathewtics ^ a 64 percent decline 
for sciefKXj, (See attached paper Shy™»^ «^ Aldrid^J Data froa the 
tall 1982 survey show a further decline* (See attached graph. } 

llie dBwnd for science awl siathemtics teacters has txen doc««f)ted ty Itowe 
and Gerlovich at Iowa State in surveys of state science aqpervismrs. 
derived denand data fros surveys of aeccmdary school principals* Cto ^ fal l 1982 
survey showed that secondary schools aeployed 6t fiKe scic^ice and aathaaatic» 

teadters in 1982-1983 than in the previous year. With widc^ead calls for 

increased requironents for scient^ and laathecatics in hi^ stbooU w cat\ expect 
further increases in the da^»nd. 

Now, if the suj3ply has dropped 8» drastically, hsM c«i the schools be 
findif^ t€?dchers to fill classes? They have been obeying ungwlififft or 
^tf ^ry*^^^*'^*^ teachers* Hiring s^h teachers is laade poroible through 
provisional or crorg^Kry certificaticmr or throu^ extresjely low certification 
standards. Tlie crergency measures have made possible the roassigiw«it of 
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tescherfi ttm phvBical eckxcationr hcsae econamlc&» social Eciemref elopentary 
ediKration^ and other fields ydreie surpluses exi&t. A mic (xmon pcoblcia is 
tronaierrin^ teachers within aciem%, that is, from biology to cheai&try and 
Fh>-8ic8» without sufficient cpialifications in those sut^jecto. 

proBdsing tut iavSerqualified teadiers are taken tzm the eXasentary 
school and reassigned to secondazy schools, the situation is dM^y tra9ic* The 
secondary school scimxt or sathsMtics students nre instrwted by an 
unqualified teacher %Mle the elenentary school students Icae s teacher with 
pnnise in aathenatics science, the situation at the elepentary school level 
is especially serious, and we need teachers at that level with interest in and 
eooe ioiowled9e of science or raathentica* 

C^mittee mesBteiB nay be aware of an e»»ple in Hont^xscry Coisity« 
Maryland, one <tf the wealthiest sdiool districts in the naUon. (See 7HB 
ViASHDCTON lOOT. Jamiacy 16. i9a3, pi^ B8.) Their solution to the rtwtage of 
msthnatica teachers at the eeoondsry level to offer a quAdc workshc^ 
dealin9 with basic oathesatics fc^ inter^ted elenentary school teadiers. Ttien 
these teachers, so badly needed at the elementary level, would be placed in 
secondary school sathecAtics ciassrocM, wtwre they would be clt«rly 
underqualified* this is a wealthy school district! Okie can only las«nt what 
oust be happening to studoits in poorer districts in this ooiattry.^ 

Principals are faced with an cwrall declining secondary sc^l enrollo^t, 
a surplus of teachers in scsie areas, «id a shortage science sathmtics 
teachers* can blsae a principal ^ reassi^m a long-tiae faculty aenber 
fro© a non-ficxence field into a acioice or sath slot when no qualified teacher 
can be found? Moreover, even if a qualified person were available, ti^t 
budgets and teachers' contracts eay preclude a principal frora hiring a r£W staff 
Rwwbcr; thus the principal is forood to meet the need through staff 
reasfiignnent. 

The demand for science and nathermtics teachers is even greater th^ 
indicated by open positicms* According to NST^'b fall 1982 survey re»Uts. for 
lack of teachers and/or resources, some 32,000 classes in science and 
msthesietics which were needed, could not be scheduled in 1982-19S3. Instead, 
some 640, OCO children who wanted to take science oatheaatics were required 
instead to take courses in sXbSl subjects for which no teacher shortage existed. 

Tt» lack of uiffici^t nissbers of trained teachers is cxxfounded by the 
missatch between sci&x:e and mathenatics curriaila ^ the nee^ and interests 
of stud^ts. 

The science and natheeatlcs curricula in u*Sp schools today are, for the 
most part, only slightly soodified versic^ of t^ specta^sr curricula 
devclqsed after ^tnik by teaR^ of scientists and teachers. Yet, as Jerrold 
ZdchariAS, KIT physicist, and origiraiior ^ developer of one of the first 
National Science foundation curricultff) projects, FSSC Physics, said, 

*We had aijaed c»ily at the collet-bound and college students because we 
could not do everything at <»ice' (in testijaony before the Subccosiittee m 
Science, l^search, and -Technology of the Science and Technology Coaoittee 
Of) Pebxuaxy 19, 19K)). 

T^se curricula neglect the needs ^ intc^eete of the vast majority of 
students. "Hiey focus on pure science and are lar^ly devoid of practical 
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nfiiatim, tcdnoloVf c» tht icIcMncy <d acienoe to aoclety*s pcvMem 
tm acid rain, mcXmt imtt* «id ^^vonlr iflficopBr nuUltiai mid m tcxth. 
ttay do not cremrtr pMSlc to tntfs the mfriad of non-oclem ocointioro, imich 
cwiira tgcliwloglwl jaiayUdy Cor wtilcii odcnot is tiNi hne real 
unfeotioding* Ite d» tbem corrlcuU pcoptcly ttko into Mopimt the 
utiliscUeii of the ooiVBte end Mdem eXectfOiace, ttatniciaiy mU-treined 
prale ere needed by cwrging or rebuildins induitrii» to edve the eoononic 
{>roblcKi «• feoe« 

ttii GurriculA in mt schools are corricula tite 60"e, and they are 
obsoletel 

The last ten years have provided euch new information omeming the way 
buams Xeam. fhe current Ut^caturo luagests mitlng nes inf<^tion 
oonctming the adolescwt sdnSr «d hov it gmfs develops* Infcontion f ran 
stuUes in ooyiitive ceychology need to Je applied in school science dassroopfi. 
Further, new views of nators d sdenoe and tide wy diaenaions thet oh) he 
studied are being reported. <niese etudiM suggest new ^ipcoaches to 
instnietion, ml new wsys f^ sdencs tes^i^ to i^ma^ their tadca. tte of 
the ourcmt research ia neertert as tethers are retrained, and all too fw new 
teachers cooplete preparatory {wgrMs to 9ftin oertifiGation. 

^ If^^rrii nnr"i.y^- itfwt ^l^^r '^ini^ Pr«Ma fOttlld torn fnAied at 

the N^ticml Scime ^teachers Association is ii^ient with ititlcmBl 
Scitnce Board policies which iscfc ^jpropxiate scienoe eAntioa initiatives at 
NSr. Yet we retain the i^rong conviction that science and nethen^cs education 
progrms that are to be adeinistered at the federal level oust he lodged at (CSF. 

Jerrold Zacharfas, in hie testiaMy of rebruary 19, 1980, stated Uie 
prcblcn at KSF wells 

"...the education Directorate lat S^J is atnirali«g against an alaofit 
iacoaaihle encny - on mem ttom within. From its incei^on the Science 
Boird INSB} that supervises the !^ has treetsd the Gdmtion Oirectorate 
as a trivial country coi^. they have said tiiat the gowenront ahotOd 
give the l» money for aciei^f ic reseaf ch «id never «ind idkat h^ipei» to 
the two »tta)dred idlli^ people who dcni't do research. 2t is thrae vecy 
people whose lives, joba, leiaure, entertain»ent#food, aecority^ 
everything else d^s^ on a sound eooncw in a dm^^ic aocietv. Hie 
Ffederal ^>vempent can no longer allow itself to neglect the schools^ and 
the KSP 2ms in its charter the r^onsibility and as^hority to do smthing 
about them.' 

That responsibility «id mithority is described in Pi*}lic Law 507-81st 
Congress (64 5»T. 149, S. 147), Section 3 C2)s 

"ihe Foundation is i^thorissd and directed - CI) to initiate and mnort 
... science educaticm prograi^ at all levels...' 

2n spite of lack of action on the part of the National Science Soard 
in carrying out this rtatutory cbli9ati(m, we in science educati<aj o^inue 
to believe finaly that the original reasons fix lodging science e<hication 
pxcgrans at are still ii^id and isportmi 

v«e Tivst develop scioice and nstheoatics educaticas raterials mid train 
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cxjr t«acherB in o psrtnerahip with those acientists who events the 

Thftt kmrleage, and the method used by eci^tists to so^re new 
HiKwledge. are oonatantly chsiging. acienoe and rathsMtics teadvirs need 
direct, ccoperati^ rtlaUooahlpa with scicmi^ and BBthmticians, and 
involvtccnt ^ reaeacch acicntists in a^ence education la csaentlal, 
Ttiere are other ooaiieUing reaaora aoch p^o^mm rixuld act 
adaL-visteffed at the Depa r tme n t of Edbcation and ahouldr instead, be placed 
at N^. Hie NSP ia a vaU i n dqpCT d c pt agancy with a cipitHiai fcnr 
adftinistering pco^aa» of very hi^ quality aelected ■i»ri». with a 
minimi of political interference, tlie Oepartamt of BdMoation 
well-toown as an enormia bureauomy, idiere Mrda are too oftm granted 
as oiiocationa ^ entitlcnentSr m)6 tdwre politiod £ftct<m pOay far too 
great a role in funding decialoiw* It la eaBecially diatrming diat the 
preaent Ateiniatration haa pecadtted the adnacsy and aatnagaaMt: cxnponenta 
of the DepartMent of education to baoone poUtici^r and nc^ jiM with 
nvnters of their cwn party, or with coraervativea, wtiich would be 
understandable. Bat alloiring the agency to beoone poUtici^ with 
ideologies of the far right oftc» lad; even the n»t braic education or 
exi«rience relevant to the job requiromta is very destructive c€ fair# 
proper, and efficient ac!^nistration of goveriKient pcogrws. The NSP haS| 
tot the tnst part, been ^e to retain ita status as an independent ag&icy. 
hXeot tlie aeientific ooRmsiity would never permit NSF to be politicised 
like the DepartSKnt <tf Education* 

though the NaticMial %ience l^rd has bem slow to r^iond to the 
pr/?6ent crlBis, as indicated by the lack fSSt initiatives, scientists at 
universities and in the private sector , as well as those at the MAS md 
national Acad^ of Scien^t have shown great interest <Bid concern, 
of thcBe persons are actively waking to isfvove the situation. 

Ttie NSF oouree development projects of the ^'6 were excellent ^ 
theii £UJLiS2S£> 'Hwy developed courses, insterials, and labs to pr^re 
persons who would beoone research acientists mA engineers. Ikitil th^ 
became flt^JLctfi — which they did dtoit tmt years ago— these oourses were 
excellent. But what hBS evol\^ into essentially all existing physics^ 
criesastry, e^rth acimx, and biology courses and texts are now (1) 
otisQlete aiid (2) inappropciste to the nec?ds of the ^^st majority of 



He tadly need to tqpgrade^ redesign, and recreate courses for the 
pieDcrst. No (lublisher can afford to do this. FUrther»re, you caraiot do 
u through 17,000 course develop^t efforts in 17,CNKI school districts. 
You will DQi have the necessary concentration of talent, both educational 
and 4% icntiflc. Nor will you be ^e to provide enou^ money. You will 
tYv) With inferior materials which will further degrade our ^teffl. 

We di'S|«tately need national course developpent efforts with tearos of 
^xentiEtB, science teacher s^ and science educators and learning 
s|jeciaIi6tBr working in cooperation Mi£h publishers, equi{mnt 
n^nulactuiersf and cocfxiter «id software co^anies. Ihese course 
develofXY'nt projects sh^d desi^ courses with ^licaticm and labs that 
uiiif nxxiern mlLToelectronics aix^ ooofJuters. 

AIthou<^h there are nunerous activities that are apprc^riate to Local 
^^iut^tion A9enc2e5 and State Ef^jcatic^ Agencies, and we support fisxSing 
tlKjf^ activities, -eecarch and develofxsnt belong at the national iewl. 
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in acience and snth th^ effects ^lould be «^6F, the a^ncy with 
authoriMtion for thes* fisicticns in it6 en^ling leglsIaUon. Ife qusL teve the 
assistance and si^iort of cesearch sci^tistSf if our oourm are to be valid 
m6 a$i|>rq^iate. 

States can w<»ry abojt sciiolaxehi|», loans, persoimel raquiroaents, etc.f 
and funding for these fisctions for State E&«ation A^ncies is «TCoura^. Oie 
useful state activity would be ociave e&icati^ ""^pents" to visit sdnols liKe 
county a9riailtural ''a9ent8" f ran ImS qcmt cxOlagr'^ 

Local schools can wc^k with universiti^r mBBmSf and industry to provide 
Gcpe in-service educaticm and to ass^ their science and oath needs, they can 
ti^} ^ curricula by selecting from available courses «id materials, Ttiey can 
also adapt raaterials to their {articular ncseds. Ttiese activities, too, are 
worthy of 8uiJ|x>rt. 

Ihe NSF has the staff, the organization, and the experience in research, 
developaent, teacher institutes, said undergrc^te prograBs. ©ra with the 
severe redUcticsos of ^ff in sciaice eAication, aany resain wt^o were associated 
with develGfsient, course ia^sovaoent, teacher education, and public 
understanding of acience, -She NSP has offered i^Jortant pco^«BS throu^ IV (3- 
2-1 Contact, NOVA, etc.), ^ience »usei«»s, and <^r nedia to infona and educate 
both youth and adults in scie^ice eto»ticn. 

noat-aarino ProvlBicns 

Althou^ cost-sharing provision are appropriate for some parte of H.R, 
1310, this aspect of the Bill stfwuld be much o©re flexible. 

Itesearch and Develofoeit, fiaided by fSF, should have i^eci sely the ssne 
requireaents of cost-sharing as in the basic research and develc^ment programs- 
Sismer institutes, acadeodc-year institutes, and sissilar teacher training or 
upgrading programs should have a oost-sharing requircnent of not wore than 1/3. 
' Otherwise, the progr«n will sin^y give greater wealth to the already 
wf?althy--^r eater ^Jvanta^ to the ^vanta^di 

Prograsns for regular in-service educaticm, assessBnent, and cqui^inent or 
losterials acquisition shcxild be a> a S0-5C oost-sharing basis. 

s^pecifig Recxannmdaticais 

1) i/acal Bducarion Af^i ^iea 

^ reccmaei^ funding as proposed in «.R. 1310 exc^ for provisions 
involving course or insterials develc^nt at the local level, 

2) S!Li^ KAication ^^^;l£S 

We reccnmend funding as proposed in H.R. 1310- 

All course and naterials deveiopaent, teacher institutes, and science 
education research sTwuld be lodged at the Naticmal Science Foundation. 
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PrOQrm ftpcangpncfaMonfl for MSP fYwynnpn t of H.R, 131Q 

In addition to the raillion inclixSed in H.R, 1310 foe NSF, it is 
pr^^sosed that the $50 million d^ignated for pc^tt-seeondaiy pcograets at the 
Depertnent of Education be allocated to !I5F. Tflls $1S0 million would offer a 
reasonable level of ftoiding foe sciefKre and en9inecrin9 education pfograa® at 
all levels. Tbe funds oould b^t be allocated ae follove (in $ million) : 

Undergrotlbate Science^ Kath, & Etigineecing Gck^«:dti&n 

Research and Developnient Progroii 13 
Instructional and Laboratory Bq|ui{irL*nt 20 
Personnel Ijs^ovenent 2^ 



Pre-Ctollege Sci«w:e# «ath# & Digineering Education 



Scic^i^ Education Research Program 
Coucse Develo|serkt Progr^ 
Public Science Program (TV, film, etc.) 
CoBfxiter utilization Program) 
Teacher Institutes Prograsn 
I^rsonnel fc Resource Studie xogt^ 



5 

30 
5 

35 
2 
22 
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Hie Teadia: Cws in Seocxdaiy 

Scknce and mrihmt^ if u t naikm g dd Eri mdkig as /fencr 
kachm pmue mm m these fieUs. 



f pmJbktm III KiLiici: 4mI fctt^' 

pfflfaht« rk Hill mm S<tiiU> h% 
NAOIUI I4lti4<iuf9 Mttttn < 1*^1 K 

tifwt ^id rAt<>*«i%ii if^'n:!. 4tiil \U« 

fpft« uf «iitH Hum tti li/H/^" 

Ht iiinlii^b*! Mii*i** til 

hif*. Willi pL&kiiHftf ibuifti<« ^ «f«Qi^« 
thir Nt^tk^iU liiHH wi«ti4 |iiiiiiitt% atkt 

Sl4i«ti^^ m ^iit ttud* 



Mini^ «j|lMiliif pLurtmnt^ttot^iti 
UiN ir|iii«fc^ tiMtii mid f)iN^ui% 

til ihc jKJt^ Mnlcd I hi- NK\ Hp XI 
(i^li ^Wt t.mk'^ iHjIlitM^i jud 

mhkn t^' Hi^|il» erf li«liifit M k4M 
ttiMHtC ^ (>i4 fisit|ttfimc Ut.ntw 

jflii HAmi 4tlJ Iftoltl tl«1tlttttlt lit 

U Uu^lf kt imkt fif (tHHiik ftfftUt 
111^4 uiiit#H- pniltk'm. tiiwhiiHd 
<tmi umi«« ni tXiiiiilM t^l (Hir 
A^d^ 4K uiiokt^ 



>»q( Mttlfic^iUM HI J H&iHl t« lil.^t 

^4 4tid ^ mmiUi 4iii|tftfti{ <i.xiiMic 
(Krulinm f'l^iK^ t 3 ^Inm fin 
imi«d>i7 ♦!# |ft-r^i«t% jt^»W4t irK |f|j(4 ^ 

ftiifti Aki Hr' iMtlitll^f 4H««|J(li(4 H^ii 
fti^ ptr^^Hn Ml lU^U HKIKi («'t>i 

^ ^tKim dki liiH III iIm iMuit^^rs «fl 
|iirv<if« |M«Mi<««< IljiImmi; diii^ii* ' V 
fftnittl ck^ibiit HI siullt .1 ^4 (nf 
iiid ^tkiH ni Hi4U4i ( Mmt ^i* «tf mH« 
Ht«i4rv tktkiK m tJk ^tl mIihIi Hm»h 

|)ll(MHll All^ (liJifMII^ ft^H I In 
\A *U%\mt Ml \* IXMO }||hi|< h .li (l 

hi*xi» wiikI 
^Ihj K '!eiM:ft«nK^ 

Wl ^Ivf ^«4«iU V«iMMi.il« 



f]iM« t Ifrfnn TMdMv fti^ppir Mn: mm twd M tf7i S«pf^. 
« « iNihm j»«rftfMp fAf(ra)«>^ 

10 r * 




n7t 7| ;t ;4 7» 77 ;^ m 



■mm! m Ni 0 t u t ^ V^^p lf*Mlln« k«<t««v ^ (uBrar jnd tfftM^tMtP 
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idMob, ham »nr ivtom^ htm 
mMy wttt mcd mvu^ Adinnv' 
«acMc «nd mtsfc ^^di^ men tcmh- 

1^ f y fanm nl Ml ^* jm} 

nedtt* (D nonfiling fobt TjIcm 

1^ Bvl d4M Of) ivftbi^tnmh Im iht: 
iftttm «^ the |Bb>Ht>^t« 4fr «liu(l- 

fift^ ffKiK< mj^ Icjchcn fur 

M to fcjcfi •nrarr or nulh 

tc^oai rile pcicsBUici of c ow i ym y 
KJVfKC Did miAt) ftfirfdicit fanod fef ^itr 
l^f-^ Kfaool tt^. die M^bcn ^ 
tfmUMifig bill Not tmpnsnf^ ufaciv 

TVerc wtipytr wcul cnw^ teji'h* 
Mort dun <$0 Icarhm fidpoadcd fci i 



uuiiiiui|ilsteflr«faeiidM»tbfaii» 



km. Wtr dM» kMivl ^Mi N ^toI ^ 

ucpBffbd nctvf jdkiNfid^ jn iMicftHT 

Wfwti 4iM ^-if fiam Inf da 

cMlbde of alBcjhm Aawmny 4 
m m^k m h tti% fufci like ^immoM^^ 

cat fat wcmditT hIiimI wKHir jnd 
ten a 41 A* ^ MtiUM oitiit^ Hp w 



| ww i ti i< K H Scv^ndmy nhw4 > fcifitnj 
m the ms»» ^ ik^ %citQc«/kiwrti 

Mjlll dmpnam dlitHirjtr 

^^'s4m^m, oc; i*«t« mi 
ilim. I c; I \ ( Iff 
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An NSTA Post ckm Scaiefmnc 



Sckrnce^Tcchncrfcpgy^Society: ScieiKe EducBtion (on die 



«ffl «• iwiMif^ MiciCMi Snfai* ihwn h y y 



umw ttUfni «(>Nct«K taffofn hit t^itm eAnmn m he 
(0(it«M«.ih«f ^crtktftaicv Ai dv «»» nmr fi*t«r *»v 
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Mr, VoLKMER. We ai^preciate your statements here today. 

At this time, we will proceed to see if we have anv quertions for 
the wttnoses. The gentleman frcnn Florida, Mr MccKay. 

Mr. MacKay. I have a couple of questims. First, Mr. Jasinowski, 
on page 9 of your prepared statemrat, you indicated that the mar- 
ketplace d3rnamic8 are the primary m^na to correct Uie imbalance 
felt in the labor mark^ for scientific and engineering personnel. 
This a^ju^ment, however, will occur over the long run and could 
have n^ative repercumicms in the interim period for the bsalth of 
our economy. 

I want you to know that I agree with what you are saying, but as 
I define the problem, the problem is that in solvit^ its problem, the 

Srivate sector will raise wages and will intensify the problem that 
Ir. Aldridge has identified within the whool s;ystem. 1 see that as 
the way we should deHne our problem, which is how are we going 
to get qualified people to teach? That i& what has happened al- 
ready. 

In fact, the school systems in this country for 100 years existed 
on a captive supply of black people and women. Hiey didn't have 
to pay competitive salaries because these pecqile tuid no oUier alter- 
natives. Now, in the last 20 years that has disappeared* It is not 
computers. It is that the people who we had as captives are now 
free to take other jobs. And we are not a(iju8ting by raising sala- 
ries. 

What position does your amociation take on that? 

Mr. Jasinowski. Gmgre^man, I think you raise a good question, 
and I would make two points on it. The first is that education in 
this country is not a market pi^nomencm. We have made a com- 
mitment as a society to have public education as well as private 
and, as such, we have as a society decided that it has value bewnd 
whatever the market supply and demand and p«ices are. I think 
that is probably the nuxt impmiant part erf" your questi<m that I 
^wouid respond to. Therefore, we have to decide in terms of overall 
budget priorities how much we are going to put into a system of 
basic education that is part private and part public. 

The second point is mucn lesR impHtant^ but it can*t be cast 
aside. It is that even in a situation wiiere you have the aalarias^ of 
individuals being bid up as they move into the private sector, you 
are going to have the salanr levels of people in Mucation eventual- 
ly being bid up, too. It takra, unfortunately, lonf^r than I think 
most people are prepared to wait. I would agree with that because 
of the mtemational competition and technological change that we 
have to address in the nrar term. 

So, on the tin^ dimetmion, which I alr^y indicated in my t^i- 
nK>ny, I think you are right again. &> I don't think that I wovAd 
disc^^ree with your quee^on in point at alL My point here is tl^ 
larger one. which is let's not pretend that the Govemment is going 
to solve this prc^lem, either leaving asicte private sMtor coc^ra- 
tion or forgetting that the market is a pretty viable furtor in terms 
of allocating resources. 

Mr. MacKay. We had a strange phenomenon in Florida. In 1978, 
n group of the Association of Manufmiturers oime to Florida and 
demanded that we increase taxes to put more money in higher edu- 
cation in Florida. It bo amazed everybody that we promptly did it. 
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Their point was we can't lure and retain high tech people in Flori- 
da because we don't have a first class educational system. 

Mr. Jasinowsky. I think manufacturing industry as a whole is 
very supportive of trying to move forward in this area. It is hurting 
many industries, high tech and otherwise. 

Mr. MacKay. Thank you. I appreciate that answer. 

Mr. Aldridge, I didn't get your quote exactly, but you said that 
the problem is with the National Science Board which is isolated— 
I thought you said from the broader concerns of the scientific com- 
munity, and thus has channeled the funds into areas that are en- 
tirely different from that contemplated by the organic legislation 
that organized it. 

Mr. ALnRfiK;E. Yes. The foundation was originally set up to do 
both science education and to support scientific research, and thi 
science education was to be at all levels. The National Science 
Board is constituted almt^t entirely of persons who have the re- 
search intert»sts or they are administrators at major universities. 
No ont' on the National Science Board is representative of the sci- 
ence education community, as 1 know it. 

As a const*quence of that constituency, the Board s policies in- 
variably are not supportive of science education. It has been this 
cummittw— in every case this committee — which has put pn> 
Krams at the foundation, and they have been very good programs 
and they have been successful. 

Mr. Mai'Kay. Since we are doing oversight on their budget, 
would it fall from your line of re^isoning that they are the people 
we should have in here if we want tc start dealing in part with this 
problem by saying we expect you to do more in that area than in 
the field of research? 

Mr. Au)Rim;K. Yes. You see, the fact that you had 17 bills in the 
last session on this subject and 11 so far in this session, in my judg- 
ment, that is evidence of the negligence of the National Science 
Board. 

Mr. MacKay. I read a report that they siiy is a preliminary 
report that they think we have got a problem. It kind of struck me 
as strange that that came out or 4 or 5 years after most of the 
Statics had done the siime study if they are they are the national 
fwal point for concern in this area. That is, 1 think, the sum total 
of what they have done thus far is a preliminary report that says 
next year we will tell you what the problem is. Is that correct? 

The Chaihman. I am not that familiar w^ith the report. We will 
have the National Science Foundation up next Wednesday and 
Friday. I think it would be appropriate to query them about that 
repijrt, 

Mr. MacKay, I can appri^'iute your frustration, Mr. Aldridge. 

I guess I would go back to the question I was trying to ask Mr. 
Dinanci^scu which was, do you define this thing narrowly in order 
to refiect the fact that we are not going to put enough money into 
it to resolve a big problem, or do you define it broadly and say this 
is only the first step? 

It seems to me you have defined it narrowly for the first time 
tcKiay. Our problem is we don't have enough qualified teachers at 
the secondary level, and we are having some real quality problems 
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at the postsecondary in teaching. Would you say that is a narrow 
definition? . _ , 

Mr. Aldridce. Yes. 1 believe firmly that you have sunicient 
money in this bill to do something important abcmt the pn^lem. 
You ain't do this by fonnuh» and entttlnnents and the kind ai 
thing I have heard over the last few days at hearings. You have to 
take into account the merit and need, both. It doe«i't wem to n» 
that that is being token into account when you distribute by vari- 
ous formulas. .... 

NSF never operated that way. They are an agency which Iws 
functi<m on the bas^ of merit. It is hif^ quality. Ycwi can trust the 
decisions which have been made. As a result, there have bera some 
very important and useful things done in science education. Hiey 
haven't necessarily wanted to do it but, thanks to the Congress, 
they have been forred to. 

Mr. MacKay. It would seem to me the other thing you said that 
was important was if you could have a better feel that whatever 
was done was done freer from the local political premures. if it was 
done with the NSF, you would have a better guarantee that it was 
qualify. 

I thank you. 

Mr. VoMCMER. I have a couple of questions I would like to ask. I 
would first like to make sure we all underhand from where we are 
coming, and maybe we could agree or disagree. The way I see it we 
not only have a shortfall in teaching capacity at the lower levels 
and the t«!Condary levels, but we also have a shortfall in the uni- 
vereity and college level. Do we agree on that? Do we agree on 
that. Mr. Aldricfee? 

Mr. Aldridgk. I believe the evidence is clear in the case of engi- 
neering. I don't know that it is in other areas. 

Mr. VoLKMKR. Such as in physics or in chemistry or those types.' 
You are not sure that they are? 

Mr. Aldriugb. I don't believe that the evidence would support 
that. 

Mr. Geils. That is quite right, sir. 

Mr. VoLKMEB. Definitely in engineering? 

Mr. Geii^. Definitely in engineering, broad gauge and across the 
boani. But not so in all areas of mathematics, physics, chemistry, 
biolc^. and other areas. 

Mr. VoLKMER. In other words, you say like in general math or 
thoee types in higher education, we don t have to wony about the 
professor who is goii^ to teach calculus or things like that? 

Mr. Geils. It is spotty, but, in general, that is correct. 

Mr. VoLKMEK. All right. 

Mr. MacKay. Would the ^ntleman yield? 

l^r \^oLfK]tffii& Yes 

Mr MacKav. In the National Association of Manufacturers' tes- 
timony, there is a statement that the proportion of recent doctor- 
ates, people holdii^ degrees for 7 years or fewer, declined from 
fXTcent in VMiH to 2S percent in 1{»74 and 21 percent in 19H0. It 
would seem to me that indicates that there is a problem there, it 
just hasn't hit us vet. if that is reflective of a broader problem than 
just engineering. U siiys engineering and science. 



mc nil 



269 



Mr. Jasinowski. I am of the imprewion, Mr. Chairman, that it is 
somewhat broader than engineering. It is clear that the engineer- 
ing numbers are the mcwt dramatic, and these gentlemen are per- 
haps more expert than I in terms of all of the data on this. But my 
impr^ion is and the impression of my members is that we have a 
broader problem in high education as well. 

Mr. VoLKMER. Mr. Ceils, would you include the computer scienc- 
es within the engineering? 

Mr. GEiiii. I would indeed. 

Mr. VoLKMER. Then we rea^iw there is a shortfall there also. 

Mr. Geils. a veiy, very dramatic shortfall. 

Mr. VoLKMER. My problem is that I feel we have these shortfalls, 
too. Mr. Aldridge, looking at your page 6, your requests, I serious 
question whether there are sufficient funds in the undergraduate 
science, math and engineering education part, as far as we are 
going to be able to provide the teachers to teach the teachers. 

Mr. Aldridge. In the part which I am proposing, there currently 
is nothing. So I am proposing going from z^ro to something. We are 
really talking about the undeigraduate institutions themselves. 
That item in our testimony has nothing to do with teachers. 

Mr. VoLKMER. Go ahead. I think we have a misunderstanding 
here, but go ahead. 

Mr. Aldridge. We were taking into account the fact that one 
needs—we were not asking for support for our own clientele in 
that particular segment of our recommendation. We were recogniz- 
ing the needs of thc^ institutions. If we are going to have teachers 
who are going through those subject matter courses, that is, people 
who would become teachers, for them to be adeouately prepared, 
there has to be support at the undergraduate level. So it was a sec- 
ondary type of support that we thought was needed for preparation 
purooses. 

The second part on page 6 was our recommendation r^ard to 
the precoUege level that would look specifically at what would be 
for teachers or science education programs at that level. 

Mr. Volkmer. You don't disagree that we need an effort as far as 
providing fellowships, et cetera, for faculty at universities and col- 
leges in order to retain th(we people and to bring on new people? 

Mr. Aldridge. No. We don't disagree. The point is that you are 
not going from zero as you are in the case of precollege. You have 
an NSF program in place now with already $15 million, and they 
are going to raise it $4 million next year already for fellowshii^. 
You have a billion dollars over there in one agency, much of which 
goes in that direction. You have a DeMrtment of Energy, you have 
a Etefense Department, you have the National Institutes of Health. 
All of these are feeding the graduate students. 

There is ateolutely nothing for precollege science and mathemat- 
ics education. You can't look at this in isolation of all of those 
other programs. 

Mr. Volkmer. 1 understand where you are coming from. Thank 
you very much. 

The other question I have— and it goes a little bit on what the 
gentleman from Florida has alluded to in his first questions—just 
to get right to the point, what is going to curtail the fiow of teach- 
ers to industry, or faculty to industry, even with this? We are still 
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going to have a need, are m in industry, and that need is 
going to ointinue to grow? 

Mr. Jaswowski. I think that, '.ret of all this bill is probably not 
going to curtail that movement altogether. I think that other meas- 
ures might have enough effect to curtail it It may impede it, but it 
is not goim to curtail it 

I think that the asBumprioh iRbt higher salaries in industry or 
people moving into industry in sc^ce aiui technology is a bad 
thing is a mistake. I know most erf" wtr numbers don't like to pay 
the higher salaries, but the fact of the matter is, as the econon^ 
changes and people do things vdiich have higl^ i»oductivi^ and 
value and cmnpetitiveness, they end up getting paid more, "niere- 
fore, the fact that computer^raimMi people are getting poid more 
now than they did 10 y^irs ago is a good tiling, relative to, let's 
say, people who are in the preparation of metals of wie kind or an- 
other that are less value. So peoide moving like that is not nec- 
essarily a m»take or wrong. I think that we might not to think so. 

The question, I think, is to what extent does that begin impeding 
basic education and the r^ fsf wxr ediM»tional ^y^m, and how 
does that work relative to oar overall priority <m ediK»tion m a so- 
ciety? That is K)mething that economists can't answer. It is not 
something that a person analyzing mvkets can analyi». It ia some- 
thing that you, as Congressmen, can analyse better. I think it is 
more than a political question, it is a question of how much do 
your constituents want to pay for public education to raise our 
overall levels there. 

I think that is an area which I personally would think we ought 
to put more money into. But it is somethii^ that market analy- 
sis and economists can give y(ni any deflnitive ai»wer on. So I am 
saying it is in part an econtmiic question and in part a politk»l 
question. 

Mr. VoLXMga. Mr. Geils. 

Mr. Geils. Yes, sir. I have some data from our most recent 
survey which shows that in the ei^ineering arena i^in only, 
those who left industnr for teaching numbered 251 in one particu- 
lar year. The reverse now, the ones who left teaching to join indus- 
try numbered 266. We see it as an almoat rtandt^ situatimi, and 
there is no way anyone can legislate againrt that kind at mobility. 

Mr. MacKay. Would the gentleman yield? 

Mr. VoLKMEB. I yield to the gentleman from Florida. 

Mr. MacKav. Let me tell ymi my ^ti^ics from studio that we 
were doing in the Southern Regional Educatiim Board last year, 
lliey indicated that 15 percent (rf* the midcareer teaching prtdea- 
skm quit last year. They went somewhere, and that is more than 
i%l people. 

Mr. Omis. I am just talking about engineering. Your sample is 
brofeuler. 

Mr. Alorioge. May I respond to that? 

I have some spedfic data on the 1^2-83 school yrar. I can tell 

Jfm that around HJiXM) secondary school science rml math teMrhers 
eft teaching to go into employment in the private sectcH'. "Iliis was 
at the end of May of last year. And about 2,500 tem;hers retired. So 
it is a ratio of more than two to one going into the private as^jor. 
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This is at a time when the ^^condary school enrc.w.ants in sci- 
ence increased in the current school year. 

Mr. VoLKMER. In other words, it appears to me that we still may 
have this problem with us in certain fields, even 3 or 4 years down 
the line, depending on demand and how well this program works 
and depending on demand in private industry. 

Let me ask you one other question, if I may. How do you view 
the impact of additional defense spending and prc^^rams and things 
like that in this area? Doesn't that, too, create a demand for thrae 
similar type of people? 

Mr. Geils. Yes, indeed. In fact, when I talked to the DOD, their 
need for engineers is about as heavy as industry's need for engi- 
neers. They are as concerned as we are over this imue. You have 
got lots of witnesses in the Pentagon who will attest to that. 

The Chairman. If the gentleman will yield, I think that last year 
when we held these hearing— I know you testified— General 
Marsh testified, who is head of the Air Force Systems Command. 
He at that time said they were over 10 percent short of qualified 
engineers just to help the Air Force manage contracts in his one 
department. That doesn't include the Navy and the Army and the 
Marine (lk)rps. 

Mr. CiKiij^ And nothing has happened in the past year to make 
that any better. 

The Chairman. That was last year, but I am sure that is recent- 
ly the same figure. It might have €ven increased some. 

Mr. VoLKMER. 1 have taken my time. I will now recognize the 
Chairman. 

The Chairman. I don't really have any questions. I think Mr. Al- 
dridge raised a question I would like to comment about. That was 
about the matching funds in title II of the bill. 

The National Science Foundation has now about $ii9 million that 
does not require any matching funds that can be ui^ to assist 
areas that appear to be deprived of funding under this. There are 
no strings as to how that must be administered. 

Also, there is nothing in the bill that prevents, through groups or 
associations, and so forth, making contributions to the NSF, and 
then NSF distributing them on a need fc^is nationally. Tliat 
doesn't neca*»i5ily have to be a formula— Michigan gets so much, 
Florida get^^iWLJnuch and Missouri gets so much, and then you 
have to maVSW it, It^can be worked in many ways. 

We were attemptiM to have a maximum amount of flexibility in 
this. That is why we didn't try to write in a lot of rigid rules of 
how it should be admifVistered. We felt like it would be tetter to do 
it without having the inflexibility of the law telling them how it 
had to be administered. So we are attempting to accommodate that 
concern. 

Mr. Aldriix;e. Mr. Chairman are you referring to the current 
year 8 budget or a proposal in » le of these titles? I have seen the 
guidelines in the current years pn^ram, and there is a 50-50 
matching requirement for the $15 million at NSF. 

The Chairman. That is their guideline. There is nothing in the 
law that requires that. 

Mr. Aldridcik 1 s4»e. 
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Thi- ( tiAiHMAN We have talked to them about this type of ap- 
proiK'h even la^t year, and they may have gotten that idea that we 
intended that at that time. But that is not a law that requires that 

I am infurmcxl by staff that that is being reviewed by the Appro- 
priatiims ^ ominittee and that may be modiHed before it is final- 

?4r, AumujGK. We certainly hope that is the case. We have B&sn 
thv tjuidelines and, a^ain, that its only $15 million and I believe 
unly .Sil inilliim of that is available for institute programs. The bal- 
ance IS ti>r graduate fellowships, I believe, 

Th*' Chaikm<^n Jack, you mentioned that in lieu of matching 
fumf^, tHjuipnifu! and other things be made— in lieu of actual dol- 
larv ()( c<iurs*'. we haven't really prohibited or intended to prohibit 
that of thini^, nor h^ave we encouraged it. I don't want it to all 
in kind contributions, because««we are going to have to have 
siunr (unds to help ^Kiy for the fellowshii^. But on the other hand, 
iuu< iti ihv things that this is designed for also is for instrumental 
iiijn and fquj|jnienl. 

\!r (;fii.s We juj^t didn't want it to be excluded. 

Tfi«* ( fiAiHMAN Ri^ht And maintenance contracts. 

Mr (;km.< exactly. That kind of stuff, the moit? sophisticate 
i i\ thr MM illoHdfM*s and the signal generators and other things get. 
<h<' ni«in* you tnH^i hard si>rvice maintenance for that stuff or it is 

Thr ( HA{KMA\ And it costis money 
Mf iiKti^. \t^i-^ It co?^tb real money. 

f ho ( HAiHMAs I don't think the way the language is written— I 
All! tiunk It atraifi 1 don't think we intended to preclude that 
ffoHi hfiffH'nin^; As f say, we wrote it very vague on purpcKie so 
that tt would allow a maximum amount of flexibiMty, and they 
v\<aii<} f h'AVv in cuine up to Congress every time they wanted to 
. h,ifit*«- .1 U4ifd or sotne unique situation that might develop. 

Mf \ MlkfTirr, d there are no further questions, I want to thank 
tli trtn-4- ut the witnessi*s for being here. We have had a full day, 
^\iw4' M iu this morning I \*ant to thank you and al! of the other 
v\ itUf>M- that have Ih^vu here. I think this has been very helpful. I 
thjftk It 1^ iruiuative of the full committee participation during the 
ii:t\ \ fh<Hmht I might hi* the only one here, but I am very pleased 
that fM> in!U*a^ues indicatiHi their interest by their pr^ence. I 
h ttuit w<» can move forward on this bill just as rapidly as possi- 
Wi- thartk ali ot you fbt your contributions, 

The 40fnnntt<H- will stand adjourned until 1 p.m. Tueiday. 

Wh* M-ufMui. at p.m., the ermimittee was adjourned.] 

/rin* lijilitvviftti was nteived for the rcHr<jrd:| 
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R«pr«««ntatlv« Don Puqua 

CosBidttm on Science and T<K:nnQiogy 
U-S* Bmmm of Repr«»«Jtative» 
WaahiagtOT, O.C 20515 

Dear Mr- ChainBani 



W. .h.r. your concern for increaa.d attention to 
•ci«nc« policiM and p«r«onn«l nead« as «tat«d in H.K.aaz. 
l^ Zll SlriadJ -xpr.«.d our vi«. on HR30. th« cor^.aion 
i^aiilltion to B.R.5S2. «itr«»«ing that A«B«rlca'. public t.le- 

capacity tl aJ3 in i'^"*^^^ "^'S", f"* 
maJhSaSe, taaching in the elementary and .eeondary .chool.. 

Sow wo offer theee brief cojnments regarding H.R.S82. 

It ia our conviction that, in order to promote 
technical engineering and ecientific pereonn.l dey.lop«ent in 
the privaU ^-c?or and in higher education, it -ill be 
to cL«unicate the.e need, and goal, widely ■ 
in theee target areae need to Xnow then, but the public 
muet XnSw "^^-and help to support them. Otherwise, ««P«^i«"" 
hafsh^ that this sor? of effort will again cease just as 
soon as federal fanC atop* 

Public television prograKia have desnonatrated their 
capacity to inform the public^-ard *<^«^?«^etiL Scu^eho^ 

two exaiQplea: 

-SOVA, the PBS weekly ecience wagasine^ tJ%it', 



winners 
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Ttat progm broo^t CmgrMt** maA SWs eooevnw to the 
pubXie And rtwaw d aji mil womm Mtnordiaur futsm JUMrieaa 
lMd«» la ulMM. VCNA eoold do mon, bot no loofw rM«iv«« 
aiqr MppcMTt frc« BW*« PQ08 fonds* and dspmd* m iacar — logly 
diff leolt tm/^ txom i^lle tal^vislm staticms ud from 
busiisM* ud fOVBdmtlOM* 

Mime* MnM nr 5-12 ymr old«« raacdiM av«r 4-1/2 vlllioe 
hommm wm^kXft mlooq tritH t«iui ef tJwmM^fl of yoon^^ora in 
clinrocww* thoM prograM aot <mly iatimwt yorag poc^m 
in MitBoOf tat mlM nilwigo thm gxoiriim o pp o rt naitiM for 
mm ud Biaorltiu ia thoM mrmmm MaA aot only mrm yoxmq 
poqplo vloifiag, trot so mrm thmLr par«st« aad tM^ton— oa «ticn 
tlio borate of »up p og t falla for way iMtiag ^lai^ ia Mlaw* 
ia taariea* Tat 3^2*1 Coatact ao Icaigar rMoivaa roM fai^ 
aitliar ud bu aov bad to carta! 1 fatora prodaotioa of progrus 
u a rault. 

M baliava this urt of progru eu provida ^tal usiatuca 
to tbis eaapaiga laitiatad by tba Coagrma, in aab tbat t%MMt6m 
ba aaraasltad for tbia public ootraa^ affort la tba lagialatioa 
ifbicb yoo approva. 
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STATEMENT OF THE 



NATIONAL EDUCATION ASSOCIATION 



Hr. Chaiiman: 

Tte National Eaucatxosi Association (NEAJ , which repre^nts 1 . 7 
million teachers, higher educaticxi faculty, and eciucational support 
personnel in all 50 states, welccces this opportunity to present its 
views of the Qaergency ffethejiatics and Scienop Eaucatiofi Assistance Act, 
H.R. 1310, and to raise cur cmnxms about the need to iisprove math and 
science education for our nation's young. 

Wfe ocinnend the Gmman for holding these hearings on providing 
eroexi^feaicy assistance fron the federal level to local schools and higter 
education institutions to develop an iianediate re^xsise to science and 
math needs. The problecis and deficiencies in the areas of rath and 
science are grcwing to crisis prrjportion# and we owe it tr? our yr^jung 
people to respmd new. 

Yet, at the sasfne tirae that w& coHnend ytjur deliberations cm this 
urportant legislation, mst reiterate air position of viewing it only 
as a partial response to the crisis facing our educaticmal syston. Wfe 
support the concepts on whic*i H.R- 1310 is built, but we believe it is 
ixifserative that it be seen as part of a iar^r and far more o:iT^rehen- 
sive prograiti — that encaif«ssed by the American Defense Qiucatioffi Act 
intrcxiuced in thxs session of the Q^ngress. 

During hearings on tiie American Defense Education Act last, tall, 
Meirbers of the Education and Labor Ooranittee heard frm illustrious and 
concerned witnesses, includii^ ycmr own colleagues fron the U.S. Senate, 
representatives fron industry, education, and frm prestigious 
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institution such as the Niaticaial ScieaKe Pbundaticm. All i*xpre:^ed 
dire niamijigs about the state of science and math training as it im«cts 
cm our nation's ability to tbl jrtaisx her plaae in the iJKxeaaingly 
ooiqpetitive intenwtioml eocaic^r to stay as the le«ier in the develop- 
iMtt of «ivazwod technology, to have a naticsial defeise that is truly 
secure— both frcm outside threats and internal decline. AU these 
witness called on you as legislators to carry out ycwr mandate of 
public informtion and education to oonfratt and deal legislatively with 
the Issues raised in the 

Iteny of the points lai^ during the days of /«SA hearings are 
relevant to this Ctranittee's disciufflion in its effort to deal with the 
pn3bi€Bj, Several of the points the !^ nade in that testiaony restate 
cmr support for the need for a cmyie h ens ive and aeaningful response to 
a pressing naticml need for whic*i this bill is a first st^* 

Before tuminq to the highli^trts of the ADEA testixnony, it is 
inportant to focus on a vital eleiaent of HEA*a efforts with the AMA; 
the NHV criteria developed in assCTsing not caily tne itfEA, but all math 
and science education proposals. 

th&se criteria, atxaded in the appendix of this statoneait, provide 
an inpsrtant evaluative f raa^work for the fJEA arJ its mentiers to appro- 
a<± any tmth arei science eciscation initiative before OwigrMS. Several 
of these criteria stand out during this discussion of H.R, 1310: 

♦ f^le for the Departupnt of SdiKzatiogi : NEA criteria for math and 
scxence initiatives caU for an atininistrative role for the 
Department of Education, especially for any legislaticn which 
directly affects clasaroan teaching of the younq. Ihis 
t /iterion becOTM directly relevant in tanas of H.R. 1310 
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m as much as Part A of Title II of tlie bill, introduosd earlier 
in this session of Congresses H.R. 582, calls for a direct role 
for the Natioral Scienoe Foundation in the adRdnistraticn of the 
Qr^jjieeriiig and Science I^srsonnel F\aid. The HEA believes that 
such ^ininistratiofi should be carried out in cooperation with 
the Oepartanejit of Sc&ication. 

No differmtial in pay for te^ihers ; The NEA stxx3«gly apposes 
any proposal ^ivDcating a differential in pay for tea^^iers in 
math and science. This bakid-aid approach to the problesR of 
attracting and retaining teachers in the areas of math and 
science is very shortsighted. Bay differentials — strotiinBs 
referred to as raarit pay-^s»ke a strong stateecnt to all 
teachers: some subject areas are njore iinportant than others. 
After all, without reading and writing aiciils, no child can 
leiun science or r.. h. Ttus means that education at the 
elerejitary school level mast be taken into account in any 
initiative proposing to Isprove mth and sci€Uice training. 
Without d basic fraoeworX on which to build fron the earliest 
years, stvidents will not be able to achieve their potential in 
any subject area. 

It is clear, in addition, that recruiting well-pre^jared teachers 
of H^iglish or oti^r languages, art or nusic is as vital as 
hirinq good math and scienct^ teachers. lt>e pursuit of 
ail-amund quality mast stay as a guading education policy, 
"TTie Shortage of Math ard Science Teachers: "Hie Problm, Some 
Sc^lutions", on article appeuirijrg in the NER Oollective 
B ar^ininq Quarterly is attached to the app^idix of this 
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atateront. TUis hic^light is relevant: 

"Aclded-pay schooes fail to tate into account two fundamental 
COTsiderations: \^ people enter teaching and why they restsin 
in it. Virtually every avail^le stuiiy shws that pecaple 
enter ti« field prijnarily because they «ant to vcrk with 
young people- Hiese sane studies reveal that raany leave 
because of in»3equate tijne to teacdi and because of other 
factors that are not directly related to salary. Obviously, 
salaries for all teachers niist be raised, but there are other 
ways of making teadtiing note attractive than siii|>ly paying 
more to tead»rs who are— perhei|» only tfi^»rarily~in ^lort 
supply. Class sire roust be noEte manageable, ncm-professional 
duties ntist be reduces!, and teachers laist be gi'A»n tiro to 
pursue courses and othex professicmal develofment activitaes 
to help thm iJii>rove their teaching and their sense of 
self-worth* Ihese changss cost money, but money that will aid 
testers — and students — not only a select few." 
ACEA; A Cdiprehensive Response to a Nati dnal Crisis 
There is not niich difference of opiniOT natimally when it cores to 
defining the central ingredients that ha^^ helped build America's 
greatness: unprecedented eccranic growth is always listed at tie top. 
Sustaining that econonic growth provicfes a crucial foundation for 
maintaining this greatness, a«2 underlying that growth is th. .^ni 
on educated, skilled labor t^rce. 

Increasing educatic^ is the ne^or s^ce cf ecorxirac growth iv. Mx? 
U.S. since 1930, according t» the Brookings InsUtute, 'Hiey argue that 
ijiproved education accounted for ta.«:>"thirds of the increased growth in 
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the Awerican econaty from 1948 to 1973, a 2S-year period of rRmrtaihlfi 
econcinic growth that was coupled with an extraoidinary increase in 
public iitvestsnent in education* Conversely, a 1982 n^wt prepared by 
the aiucation QjaBission of the Statra^ "Infc^nation Societyx HilX Our 
Gracfaates Be Ready?**, {»Bdlcts that skilled labor shortages will be the 
mjor obstacle to future growth in the U.S. Indeed, we will f&OB a 
Ica^g^tenn crisis if do not begin to seriously omsitxate on pi e ve nt- 
ing these shortages. 
Math and Scienoe Bduration Needs 

Hundreds of media stories in the last year have centered on the 
current post-SputniJc laath and scianoe crisis in the U.S. At a tine ^thsn 
pxx) jected labor foroe needs show strosig growth in jobs areas such as 
engineeroj^, ccnputer wrk or electrcsricB, all of \dhich require i»th and 
science skills, U.S. students are taking fewer courses in these saibject 
orstAS than ever before. (See Appersiix A) 

Statistics cxi;>arlng years of training in mth and science betweoi 
U.S. students and their counterparts in other ocafsetii^g countries aach 
as the U.S.S.R. , Wbst Germany or Japan— reveal a widea^ing g^, with our 
stisients caning out at the bottcm end of the scale. 

Feeding into this prcblen is the rf»cking ahorta^ of science and 
math teachers across the country. Many teachers neither ^jecifically 
trained for nor certified in math and science, are pinch-hitting in the 
classnXDi in ttese sv4>iect areas; this, even as math and scienoe are 
being hailed as the 'nation's tap ediKiaticral priorities'. This situa- 
tion hiurts teacters and students alike, and nust be ackiressed to 
adequately respond to technological, econcmic or national security 
challenges currently f^ing us. 
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Qanging Decpgr^Mcs 

The face uf our naticai is being changed daily by the nost striking 
dQnc3gra|W,c shifts in oar enti» history- Apart fran oontimial growth 
in ths populatim, a rise in the nusber of eXdeuriy, md shifts in 
pofjulation fxcm the Prostbelt to the South and West, a '^scber of other 
dramtic changes are occurring. 

l!te {teraraial incraase in the raattet of yorfciiig outside the 

hcDB is expected to csontinue. This will taean not only that services 
aich as d^aendesit care will need to be i n y roved ^ 1:^ also that educa- 
tional opportunities will have to be expanded, especially with re^rd to 
retraining nmbi for wca^kplaoe alcills. In addition* new api»x»ches to 
tt^ worisday, stxAi as flax-tiaae and wc»*-^t-hOBe arrancjanents will by 
necessity becone acre ocmnonplaoe. 

In attSdition, the incxease of our minority pc^:»xlatioffi5 will contin- 
ue, %dth the largest rise occurrii»? mmq Hi^sanics. TMs will add 
tromdously to the need for bilingual educatim program©. Aid, since 
30-40 percexTt of tte l/^x>r force growth over the next dec^ is expected 
to occur among HiS|3anics, it will be inperative to raise the proporticn 
of high sdrol graduatao ;«aong this grcHQ) above the current 55 peroent 
level. {See App0idi5c B) 

The Technology Rerolutloais The Itollint? into 1f» Future 

Some would describe the tectoological explosion as an earthquaKe in 
our midst— one that is causing a huge shake-up in the very fcureSaUcsis 
on which cxir ecxsTCiny, society and culture are based. Mvin itoffler, in 
his bocrfc Ihe Ihird Wave, describes the profound c±an^s that the techno- 
logical r«volutic»i has wnsught as the "single nnst ^acplosive fact of our 
iifetiiifi." It is one that is affecting our wrk lives, family livest 
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qcmtment^l policies, and cultural esqprossicsa. And it is cm that, by 
necessity, is iafjorting on our educaticw policies as wall. This revpiu- 
tion— Airirt^ iifhich many of i« 90 about cnir daily business at times evra 
unaware that we are in the midst of such i;^]teaval — has been cat^wlting 
the viorkplaoe into a laboratory of iranovatim and change; s^xlacing our 
fomsx qoodsr^s»xiducing eocncBy into one based increasingly on service 
and infonaatloni and restructuring aJaost entirely cur raeans of ocmi- 
nications, iJiis rerolution in technology infc«d pconises no end in the 
fdremeable future. 

The explOTim in tec^mology has not teen confined to the U.S. 
Gauntries such as Japan are in msny wys surpassing our own technologi- 
cal capabilities. Itiis fact alone has been ijnpoartant in the develofnent 
of the heightened competition between our eooncsiy and those of many 
other countries. Without an adequately educated and skilled wrk&^rce^ 
the U.S. will never be ^le to re^in the advantage in this increasingly 
ocnpetitive intematimal environnent. (See Appendix C) 
MiUtary and Defense Needs 

SSufting our focus sli^itly frcia the intematic^ial ecasnamic arena 
brings us to the area of national security. As the rewlution in 
technology has injected cn nearly every facet of our lives* so has it 
also — even more drasatically-<-csi cur defense needs and struct\u:e«. 
Weapons and weapcw systems are increasingly cotplex and sophisticated^ 
and they require increasingly well trained and highly sKilled people to 
operate thm* Ttiis increasing sc^uhisticatiOT of military' technology «Tnri 
nanagaa^nt needs calls for great strips to be m^ie in the basic and 
advaiKsed sKill levels of anted forces perscsmel with regard to math, 
science, technology and cammicaticns. 
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Yetr the ability to operate and naintain vreapans and weapons 
systSBs cannot be our only goal with regard to military training. Tte 
cxsistant threat of mwrlear annihilation nakes it lnfjerative that cwr 
ndUtary leaders think of themelvem m men of peace, not var. JUst as 
our nation canrot have a trxily secure national defense unless its 
citizais are tealthy, vieU-educated and e^loyod, neither can air 
military leaders play a vital role in keeping wcarld peace if they think 
of thsBselves only as soldiers. A broad view of eA»ition nust ronain a 
goal for all our natloffi'a citizens. It is indeed one of the best hopes 
for the iuture, not only for our country, but for the entire hutnan race. 
(See App&idix D) 

Even since the ADEA hearii>gs last year, a great deal more has been 
highlighted in tte nedia about the aigoing and increasir^ need for a 
stepped up national conmitmert to nath and science training in the U.S- 
Scme of the inore dranatic figures recently issued are; 

* Current U.S. eraployment stands at roughly 12%? yet the mly 
]Qbs which are ^ing begging are in hi^y skilled areas requiring math 
and science backgrounds, Por exanple, the Wtohinqton ?08t classified 
ads for Sunday, Jaswcy 23, 1983, listed more than 100 s^aarate aiploy- 
ers seeking candidates for high level cccfxater jobs; more than 70 
esrployers seeking engineers, and over 70 searching for j^istered 
nurses. It is clear that having eiXJi^ P^^e? trained to fill these 
y^ys will not Lolve cxir nation's ur^nploynent crisis, but it ckx>s 
provider us wiU^ infXJrtant guidelu^s for our training and education 
needs. 
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* Ihis current trend {CTidaes to hold far the future too, A 
study by the Electn»iic Industries Asaociaticai pdoUshed isi May, 1982 
projects a si^ficant grcwrth in the daaand for teamological perscamel^ 
both in prof^lonal and para-fmfe^dcml catx^gories. BertMeen im*8S« 
nost job category needs are egcpected to increase over 20 peromt per 
year, vlth the gzBatest gtoii^ in the general fields of electronic and 
software engineering, 

* This heightened doaand for csKrineers %iaa underscnred in a 
Noveiter, 1982 Oiicagp laribunB article, *lhB Vim Itater" uhidii hi^ 
lighted rath and science needs. The article quoted a ficscecast by 
Ihomaa B&rtin, Jt«, p?midmtt of the Illinois Institute of Ttetoology, 
which projects that by 1990, 3<^,0<M) engineeriisg jofc^ in the U^S, vill 
go unfilled due to the lack of expertise in math and scimce skills 
among U,S, students. Vet, the Electrcsiic InAistries Association in the 
abowEMT-ted study, points out that the percent of foreign, nm-imnigxant 
nationals receiving graduate r!sigrae^ in engineering has aontijiued to 
rise in the last two decatles* the stuiy states, *11)e rta±)Br of foreign 
non-imigrant mtionals receiving graduate degress in caigineering as a 
percent of the total nvait>er of es)gineering degree granted by U.S. 
universities oontii^^ to increase. the imster's level, this ratio 
has increased to 1 in 4, while at the Fh.O. level, over one third of all 
engineering recipients are foreign nationals.*' 

* IfA media has also sh^ li^it the widening gap betwem the 
haves and the have-nots in sdw>l districts throi^hout the country. For 
V 1 ( ^, !9C^Ax?l districts in wealthy areas, And students in ^ivate 
schools, are being exposed to oceputer and infiormtion proceraing 
machinery in nuch greater nuidbers th a n are their poorer oounterparts*. 
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This gap will beoane ijrarrsasingly iiiportant, as, in the vrords of a vice 
president of tte hi-tech giant TFW put it in a November, 1982 "Time" 
magazine article, "Peerij^ into the Jtaverty Gap": "It's not just a 
natter of m»ter crunching. It's a new way of tlvinJcing, Ihe kids who 
don't get indoctrinated to aoR|:axters by ^venth grede are not going to 
develop the same proficiOTcy (as others) A cop^wter e<ftK»tiof> ^)e- 
cialist with the NatiMal Sciez^ Ebundaticsi ac&ied in the sane article: 
"RDwer is not distrihuted ev^ly now, axxi ocuputers will bro^Sen that 

Itie Etaer^cy hbtJ^matics and Science aiiKatiorv Act (H.R, 1310); A Good 
Beginning 

Tte NEA stxor^ly ewiorses H.R. 1310, as r^x>rt»d fron the Edu c a tion 
and labor Ccmnittee, largely because it recognizes and addresses the 
pressing concerns raised within the .'American Defense Etiucation Act, and 
is a fitting preiucfe to the passage of the ADEAr- a rodch nore cxJiprehen- 
give and far-reaching initiative. Che weakness of H,R. 1310 is the 
iSTiount of nxsney allocated to meet the problem, and a secOTd v^aicness is 
its failure to direct at least 95 percent of its funds to the local 
ediKsation ^^ency level. We believe that direct funding to the local 
lerjel will be the key to any successful legisiaticm. It is here that 
tte nation's ^^ducation policy is administered and operated, and it is 
here that the need exists. 

The l-Hiorgency Matharatics and Science E3ducation Art d^.R, 1310) 
ytisoiy provides tor iinportant waiuative and planning work to be carried 
out undor its auspices, mis aspect of the bill, especially with req^rd 
to the call for an evaluatiOT of local resources fior, and the develop- 
ment of innovative re^jonses to nath arvl science education needs, is a 
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responsible use of the bill'f lUU^ted fisiiin? and tine frmm. Tim 
^mt in evalisating and planning inider the Basvgency mthaasUcs and 
Science Education Act vioiild 9ftectively mt tile stags for passage, and 
csihanoB ths inplsnsstation^ of tfas tasrican Defense Education Act. 

Vte applaud the call within the hiXl &r various secton of ths 
ocBnunity^-teachen and loa). school boazds, w^inf>ffff and liOxar leaders, 
and othns intarested in e&ioation-*-to wxk together in tamloping anl 
ln plc mit tiog tailar-cade program, Ito stress here that teacher invoXve- 
. .tfRt is 3Qay. Without that involvosmt, the pcoblena to be addressed 
might be theoretical and ^»t pciurtical. Ihis could lead to solutions 
t±at ^^culd be misgOided md inef factive imlssa the irofe^onal claw- 
rooa voice is heard. 

Vb believe that the section of the Act ^tiich api^copriates fui^ for 
suanar institutes, teacher centers and mxk^xaps for teadcxa-^agaln 
with teacher involviDBnt In the plinning^^ll serve to Increase their 
skills in using , the latest eqtsipsent and rMouraM to ii^ame classroom 
instruction* 

Iteeoverr the bill's pitndsions to strengthen education r es ear ch 
and dsvelofisant are vital* Its call on the National ^Mtitute of 
Sduoation, in oonjuacticn i^ith ottao' impropriate fedaral agenciott to 
support i g f u tivepq e nts in reeearch in ths physicel sciem^es and teaching 
stix3a)t5, as well as in the of instructional tedmlogies and in the 
analysis of local eaid InstitutionAl policies "^ihandng or inhibiting 
the recxuitzentr retention, and upgrading of satheroatics and sci^ioe 
faculties" would be a veo^ wise xise of federal funds* 
Davelopinq Sci«X3B and awineerinq BsrsCTinel 
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Title II. ^axt A of 13X0, veoehftly IntxodhK^d u H«R« 582, 
raises ii^xsrtant policy iemies that will help to stjwigthen the overall 
isepact of B.!L 1310, e^sdolly with regard to ite pzcvlsioDS to idesst- 
ify, and ooQtijudly aaaett w Dikfon ae and hmn reeouroe needs in the 
artea o£ enofineering and the ecienoee» 

HEK ooncem with this portion of the B a er g en c y Mtthaastics and 
Science Sducation Act lim p rcdc ni nantly uith the role called for in the 
bill fior the Office of Sdqnoe and tecfanclogy Policy with the Qoecutive 
Offioe of the FreeidBnt, and the Naticnal Scinoe Fbwdaticn. Ite 
Of fioe of Sdeme and technology Bolicy in the eaecutive purview is 
r e^ xM is i b l e for develo^nent seaoarch and developasnt policiee for 
scienoef engineering, and tectxaical persorasel, while the Nsticnal 
Sciimoe Foundation is put in charge of the Eng i ne er ing and Science 
Personnel F^md to p ro rote and develop tedmical, enginBering, and 
scientific persoraiel lesouroes* 

ISb NEA believes that there is a role for the Katioml Sciesce 
Foundation %dthin H.R« I31D. Ibe iSF's achle^^sfflants in fi^^tering 
scientific growth and knowledge in the U,5, have been trenendcus, hut 
their role in science edittsaticn per ee has bem such raose p ro n ota x asd in 
higher education circles than at the elaoesitazy and secondary lewis. 
As such, we would reafflzm our call for a role for the D^partm^ of 
B^^ticn within the adninistration of the Qigineering and Science 
Bey.aonnel Fund, especially with regard to any training of clas«?oan 
teachers. 
OofTClusion 

Hie NEA roaifixsm its support for H,R« 1310 as a measure to provide 
the basis for the full and effective iap lCTerrt ation of a nuch snre 
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ocBprehmnivB laBamre— tba taerioan Defsnss Bdhicsticxi Hct. Mlth the 
gzraiduuk laid by tha IQmgancy Hitixcatlcs oxxi Scdm«» B&icat:ioo Act 
far nmmminq naeds and plaiming pzogmna, fisvto cm be taxgett«d 
non limdiAtely into naodod anos* 

Vte at ttoe NEA ttmk you for your Imdandiip rola in toinglng and 
kaaping this vital oducoticxT iaaut radaad by this naasore before the 
taarican paople. Mb strnd ready sa5. villiiig to %iQdc with you to eee tiiat 
the best posoible legialatican is passsd and macta^ to isaprcm math and 
■cdenoB education In the l&iited ^tea. OOr ciiildrsn dmrve no l^a. 
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Qirxmtly, tarlcaD youth la tbm 15,(HK> tcbocd. cUstricts acxms tbe 
ooisstzy STB not t^jMtaly prapasod to tvioa od tiiB flccnsdjCf teciinoloji* 
cal or naticanal aeciirity ctellngM fiKing tfaa nation. Fbr cxBRplflt 

* S\mnr ^udnita ara taking faiPtr cottraM and ^pwiding £ei«r hours 
studying isatb and adanoa* 

—A 1980 aoxvay pocapasad by tha Ontax fioar ^xstioi Statistioa 
of a m^sraaentatlVB ■■n>1 lnj of idsfii aehool aanioar ^radbstea in 
tte U.S. iwaalad tittt only Gna-tidjd of tiioae asfuled had taken 
thraa yaara of oath or saoro. Itiila sose than half ai acadmic 
atudenta imA ttilcmx at laaat tfaraa yean of aath, only a fifth of 
tha ganaral and vocational atudanta gradoata ^th Ustrn yaan of 
jsath* 

— Ohis aarae Osnt&r for Edaoation S^*^iatioa mirvay alao rwealad 
that only 41 per oe git of acadmic atudanta ooqplated thrae or 
noTB yeara of tci&we coursaa, with 13 p e njaut of gemral 
students and 9 percent of vocational itudanta taking that aace 
maober of years in sci^we. 
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Tim grcMtaq idiortait of mth mi wcijeanoo toachers has baoaas 
critial. 

— Ihere axtt only lO^tKX) pt^sics taacfaais in tte wtion's 15,000 
ichool diBtrictSa 

— M Zdua Statt Oiivsraity study pvaprnd in Urn fall of 1982 
tfuMd that a surwy of educaticn departaKtta in 45 stotm 
reraaiad tl»t 40 atata offiow P ipor : :g d altte: rixastagaa, aona 
critical, or maUmaat ica taacten, and 39 l a taoatad ^lortagu, 
again, aona cri tic al, of cfanisftzy tQi»harB. 

ThB fod^tral govanaaKtt'a cxmitstrntt to x«aarch juid dswlofsoant, 
and to acienoB aducation in ymftral ba^an to dadina in dia 
1960*B with ai:;3port for gradbata f^3 loaahipa in a ci an o a and 
flosth/ and fbsr taacfiar training inatitc fcaa and cm ilcol UR 
dawlonnsnt dropping dnweitically in tha laat tao dacadm. 

A atucfy ptabaoad by tha Elactzonic Indoatrin Aaaocl«tioR allotted 
that although the National Sdenoa f^aundation has baen raoaiving 
steadily increasing funding omr tha yoara' funding for acianoa 
education has dnspped significantly fron 47% of the total 
NSF bu&jct ii* 1959 to 7% in 1981, 2% i*^ ''982, and a budgeted 
1.4% in 1983, 
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Saam of tbm frllcurtng dngxi^Aile Alfta will hem a dxaoaBtic 
isiact on our aodsty far ysttcs to ochs 



by 18 pneoant by tiis ywr i^XKH^juviiig fraa tbs 19W fiq^ of 
2^.5 minim to 267 mllUm, 



• rhB BMUan agm of Jfenricms idll cliab frcn 29 in 19T7 to 33 by 
1990. ^ 20W, there will b« son thm 36 adUion Msricam 
over tho a^o of 65, and ttey viU oorati' ita ncm than 13 
pexcmt of the population. 

• A "faoby booolat* is e a ipag t e a to oocnr thzoii^ 1S^5, as the 
nssfoer of wmo bjituem tha agn of 18 and 34 sown irm 32. 1 

I— 

• Ninoriti^ will ooooimt for 8X»:s than half tha pa p al at i on 
increase in the next two decades because of hi^ birth rates and 
iimiigratiosi. By 1985r the ncn-white population will equal wore 
than ^2 pesmtt of tte total U«S. population, while white, 
non-Riqpenic AnBricms will drop fxon ^ to 7S pexoent of the 
population. 
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Hmn vill taa m ctaady wbUt in pnpMlwtinn fins tM ftoittelt to 
ti» South and Mnt, «id in tte SoutiMMt, pepolatiGn groNth «iU 
occur QD8t mong EUpsnlet, 

nodbsr of icDin bMMHn 18-64 in the «ozkfiaoB will oootinM 
to qecm. Omx half of all ion bitawwin ttMs agn now vcsfc 
cntslde the tnot, and by tlw «id of thia dacada, noia thsti 70% 
an m x p a c tad do ao* 
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Ihe iBpBCt of tha l^KhnoIoqlcal Rwolutlon 

ttm rapid chmgM in tsetaiology wUl only lacxmm in tte ooning 
ywn, as will Itm Inpact on all Muricsan's fte SoUowing 

zvpcrasnt a fiw ascasplftsi 

* ttm o cmautai' and its u ' ii|wa«tL intatxin an riioulng Ewavic^ila 
groMhi tM«r in t«mif %dll iqp^ ^saatly on aidatiny 
InditftrlM and tkUl rBquixwiiatn. 

* Hviy rautins jdba new psr£aEDwl fay lov riclTlart UDrten will ba 
dona fay ix±ota tm yaara frm nov. Xtm in thaaa 'totoigad' 
in&xstries will raquira apacial technical akiUci aa wll aa 
noiB kxxaiflad^e and mtcnoBy by p a a rao nn al in avmluatin? and 
r^xxidinj to oci^slicat^d todteical infonsatian* 

* 'Hie onslaught of tha 'infcmnaticn revdutian will cxrata a need 
for wDTkera with ocvisatency in oosisiitaT literacy, atatisticSf 
perhaps a foreign language, and skills in engineering and the 
hard sciences. 

* 15)ere will be a continued and growing dmand for scientists, 
^ineers, aM tecimiciana both within buainesa and inctotryt 
and within the military. 
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1I» sMt BOfihUtlostid iwf jii systoas in the warld <±viaialy 
raqtiin tte B09t aopblsticstad odnte in tHe ^txlA to qpKM* and min-* 
tain thm. ftist this ihOM is ths i^poctonoa of bl^y ticillad penn-- 
n«I to oBst tocb^'s Anaad fbXQM nMdit A look at bav idaUs nnds how 
ctangsd and Ouit today's rsqaiicmvtts ava is rslsmixti 

• m 1945, ths tiavy raqiiind ttet only 23 paronst of its psncmsl 
be hi^y tfciUod, but by IKO, ths xols of sKd-tidUsd 
psrsomal was rtiaipXy roduovl, vhils ths psmntsga of hi^y 
skillad pezwmsl jxs^ssd to 42 parasnt, Onrmtly, 70 psxosnt 
of all Assy jobs raqulre sen tecbnical training, «4iils 75 
peztssxt of Navy jobs rsqpiira tfcillsd car hig^y skiXlad 
personnel. 

• QSipits thU graaUy inctwsed nssd for ricillad paraomsl, ths 

pool that the Azaoad Iborcm curxmtXy has to choose £ras falls 
9text of those needs. In xsosnt years, the oiUtary has bam 
foxt»d to rswite its training MMwalB feaa the llth-gr«ie level 
or higher to the 8th -^ade level or Iwer. Jtony are aiiaed at 
the 6th-9rw2e level. 
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CRITER t ft FOR ASSESSING MATN/SCISNCE EIKJCATION PROPOSALS 

• The proposal should be sufficiently cqy>rchens1ve to Include In^rovement 

of the quality of Instruction In tne fields of math, silence, co^unlcatlon 
skills, foreign language, new technologies, guidance, and counseling. 

• The proposal should provide for the planning and In^lementatlon of programs 
at the local level. 

• The propos«1 should provide for local evaluation of the progress of 
prograic developed by funds from the proposal which requires participation 
and Input from the school board, parents, teachers, appropriate bargaining 
agents, business. Industry, and cosn:$un1ty. 

• The proposal should establish participation requlreo^nts for local school 
districts which voluntarily participate in the program. 

• The propowl should not advocate differential pay for any subject matter 
area. 

• The proposal must provide for administration under the Departa»nt of 
Education. 

• The proposal must provide for sex equity and equal access to programs. 

t The proposal m%t provide for a research ccwcnent to provide for 
Improvenient In teacher training methods, utilization of equipment, and 
classroom delivery methods and systems. 

• The proposal must provide funds for the higher education cownunlty to 
Jointly participate with local education agencies in preparation of the 
necessary number of qualified teachers to meet the need. 

• The proposal's federal dollars for the programs must be directed to the 
local education agency for program delivery. 

• The proposal's funding authorization level must be of sufficient quantity 
to provide a reasonable expectation of success on a national level. 

• The proposal snould require that the current level of expenditure for 
educational programs should not be reduced as a result of funding for the 
new program. 

1/25/83 
NEA/GR 
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The Shortage of Math 
and Science Teachers: 
The Problem, Some Solutions 



NEA Sua Comnavim 

AfTtliATE S£m VICES 
lUSnAUCH 




tfe^tafs oC wft tatf 

tlw cKtaDta^Oii ns 49 aot tewt^ 
n yp m t iMW? w taa tkm (te m 
tacoauBf Bofff GnKMH fwy day. 
Om 6BaM of Ubi taMlMr iboft^p^ 

apmm of pio^ pfoCkm: ui 
ihom lubjta aiwi. la tM I9I04I 
.fartsnpliiaa 
to 




ite ill a mr MdMR «f 

.lOA 

Jm mm Cor Hlan^ 
I tM an lasei oa c^mva 




ifochv 

^ m 

of lirngnr^-i 

ate aw 9 trf i M p> miv 
iMpuraitjf-iO «*an CUii 
to«adtniWfMft 
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hi Mrtn tew ^ MKftWiii»a|iifinip<< 




trftfsmi m^fii woft. a wctti studio 
cMcter. for taMsMi, wspN prapw 
btfi or Imff to fratral 




pfefM or c 
Wte VMM fiy Cir ctti«i6iboail 

itMHL Ota* ii Sir M taoti tedea or 

iscawiMrMtflfoKnfiBH* 




tew rttfhwOTi tmf «o«tf itfta 

cvier of pty at « OMNun erf iM» IB 
dw «ortpiwa Mtf n tecMfy §• witi. 
Whsi woi^ adM tatffdi wto ^ 
wJi tad temaea fiMCtan aM M 

to (Mr foniii ittiaiir wdMii^ (9 
ttarooMfoff iii titateTBow 
«CN^ Iter MM tki tei^niMr 
Hmm m m fm u f&tf i i nitew 

MS nte rmii^liiy tfM«f 'itf 
tMctei*. HvedtfMooi^tenBtte 



i£bvi 
Owoteiooii 
cMt^ iqiiy% i m y t m i uBfc i i i » fg 

ifstiiicterf tewkwdHOTjOte. Hf- 
(jcaiBfiT siNntf tewr ten b«vo- 
9SJII MdMrvi titom m thar Hm 

m tte mU/mmm a^t 



ttepvMoKteoliMiQtittecottiiiJT 
Gory (IVCoto }. 
of (te AD£A us tte 
■ isttm. of th9 tfiii 

A« IB !0 (nip ♦cftooi* 

f^e«o cnsKOj cducaucm prDframs n 
muJwtsoua ud tofnc*. j» *rt! j» 

cosatrttafii ite tte ge^ trcfim>iof> 
Oot cooifCtetK erf tte din <K«^ vrtif] 
iM«v«r for ttecten 
omyd te MtefordMrw^oM**^ 
tte^wite^ 



Set 1 "naddor" «^pc«ic* to tte m* 



■iiBtef nffminnr 
id tte yMfi yited, m mmt Msn 
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the^ north caroiia school of 
sdence and math em at i cs 
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the challenge 

In ow-eommiimeiU to prgviie better edmceOkmdt^ 
porttmiiia faraUto adUme thmrf^Oeet pf^^mtial, 
ve mvat cdso be can^ tiuUin the proem VK cbnot 
i^gleet or dua i m&m te agmt, w forget our napwt' 
M6ti(<y toomrfinfieimd takntai upim tehxm aU qf 
oia^ Mttree mat depend, 

James B. Uaat, Jr. 

Canawff, State of Mortii Gutdina 

Thienaiwm woe mU/bmded,d9e^opedandimrtu^ 
ma$i^tem<ifmeikHaiiifeMdeuf^ittBmnote(np- 
tmm tfw do not be(^ to des^ our gmUeet 
mmdi. We have become so intent m a mM^ ttan- 
M that we may km eight ttf the /hn0ea,e9peeittlfy 
thai km^edgefirom lehenee eomee tmr leaden m 
adeni^fieldi. 

Larry T. Ivey 
Sapointendent, 
Battle Camtf Sdiools 

We(wea$cieniifkcivilmiiion, TkatmeanMaciviiita' 
tionmwh^knowkdgetaulittiniegrii^tffeeruaaL 
Science ie onlff a Latin word for knowl- 
edge. . . Knowledge ie oar deetxa^. 

ftma The AeeeiU ^ Man 
by Jacob Bnmowtld 

The commitment <rf the State of North CanxKna 
to excellence in education at all levels has an ex- 
panded vision. On June 16, 1978, at the request 
of Governor Hunt, the General Aaaembly es- 
tablished the North Carolina School of Science 
and Blathematies. Hiis residential school for 
gifted and talented hi]^ aditiol boys and girls 
with strong interasts and unusually high poten- 
tial in science and mathtmatict, looited in the 
heart of the Researdi -Triangle area of North 
Carolina, presents a challenge of attainment of 
educational excellence to its students, to their 
parents, to the faculty, m well as to the 
educational, sdentiflc, and civic communities 
throu^out the state and nation. 

The accepting of this challenge and the fulfilling 
of its goals will advance teientific and 
mathematical leadenldp into the 2lBt Oratory. 

'303 



students 

Indents seieeted tes^ the School are ehoMenged 
by a cttrrieulmn and faculty whidi will stretdi 
their capacity to learn to its limits. These stu- 
dents will: 

• be selected on the basis of potential to . 
suraeed 

• have bifi^ interest in science and 
mathematics and a willingness to 
learn how to apply Uiese fields to the 
needs of raciety 

• have an inn^* diseiplive an/A outward 
commitment to inquiiy wHl) an , 
appreciation of ^ joy oi teaming 

• be independent leamm and thinkers 

• come from all socio-economic and 
ethnic groups 

• have the opportunity to interact with 
a bn»d array of other stwients and 
adults of outstanding ability 



awn o— 84 — 80 
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• he tiposed to a lodtKe and 
stlmnlatiiv m^dnmBieat whore tbe 
<^>Poitiiiiity to «q;wrlBiiees not 
poea&Ie eltewlm will alxwiid 

• become contributing meiAbers of a 
unique living/lmtfimig eonunmiity 
tbnmf^ regohr work and Mrvke to 
sdtool ud eommnaity. 

parents 

parents wlio make the dediion to permit tlidr 
son «> dai^ter to attoid the SeM are 
cMbv»< by the <qqNfftimity to be a neeMaary 
partner in the growth of this demanding 
educationa! emu^ Thm parenta will: 

• recogniae tbe high potential of their 
young peo^ a»d want it to be 
enhanced and developed 

• be part of the oouioeling procesa 
whieh admits their ehiMren to tiie 
School and worita elo^y with them 
thereafter in their «noticaia]. 
physical and inteltectoal 
development 

• be invited to participate in the 
acUviUes ctf tl:uB SeJi^ and experience 
Hrs^hand the esceitraient of 
extraordinary aouiemie and cultnral 
programs. 
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director 

Itiiagrmtpemmaldudtetigttohavtbem^eeted 
to lead tke S^ool in tkemfamativf years. Hit in- 
spiratkm qf Governor Hunt, ikt n^j/port ttf the 
General A$»mb^,aad Urn iwK^wmmU^tkeBoatd 
of Tnutaa pmuide a ban on wkkh to Imiti 
the School 2%» BdMd aene mbteaikm in the 
vfc^ that a flttrs^for^ bench mcark tenm ^ majh 

the teaching ttfUies^ied and talentai eon mti^aith ' 

newdireeHonainktneeiiuaiionalla^K^afthe 

fitture. 

Charles R. EUber 
Director 

The director: 

• establishes a climate of enthusiasm, 
energy, erettivitgr, and 
inquisitiveness in whidi new 
chaUenoes will continuously unfold 

• points t|ie way to the future for the 
School w|th vigor and the 
determini^on that its students can 
make an isi{M^ on the future 

• bring* together all of the complex 
human and material resources needed 
to cr^te and maintJtin a school of the 
bluest standards 

• encourages the developm^it of 
character together with academic 
achievement 
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faculty and mentors 

A dirtinggfalwd fKultyp enthosiastfe ftboat 
working with the Btudenta in and oatiide the 
School, supplemented bf his^ ildltod in- 
dividusb and oonsultanti from industry and 
education for curricalam enrichment, coarse 
specialisation and research, is ^lalknced to 
meet the total needs of the students. These 
teachers and mentors: 

• are selected for knowledge of science, 
mathematics, the arts and 
humanities, and their ahility to relate 
effectively to questitming young 
minds, and the ability to assist in the 
development of well rounded 
individuals 

• have the qualities to which young 
people will look for inspiration and 
guidance 

• share with resident counselors the 
responsibility of providing for 
students a home away from home 

• are creative and flexible in setting of 
learning objectives and the ways in 
which they are achieved 

• are continuing their own educational 
and scholarly development 
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residential life staff 

Chosen tot its ability to guide the persanal 
growth of young people, the rraidentid life staff 
is challeng&l to provide a suiqiortive environ- 
ment for students in which co^rricular ac- 
Uvities are treated with the same important as 
academic ones. Because development of total 
human potential is eswnti^ to the develc^ment 
of intellectual potential, the staff: 

• provides counseling and guidance 
sensitive to individual needs 

• develof^ sodal, recreational, and 
cultur^ activities to satisfy a broad 
range of interests 

• provides for heal& services, food 
services, and other nerai^iti^ 
essential for human personal care 

• supervises activities within resident 
halls to maintain a homelike and 
r^ponsible environment. 

the larger community 

A unique ckaUenge exists for nei^boring in- 
stitutions that reeogaize the special nature of 
the North Carolina School of Science and 
Itlathematics. They have agrc^ to work with it 
in the creation of a sensitive and productive 
program relating the School to the larger en- 
vironments they represent. Close working 
relationships have been develoi»d with nearby 
universitira and tiie many outstanding sden- 
tific and cultural insUtutions in the Research 
Triangle Park including the National Center for 
the Humanities. In addition, cooperative 
arran^ments with local groui» of health, 
religious, dvic, cultural, and athletic orienta- 
tion enable a sharing of facilities and knowlolge 
that will exfmnd the concept of the School to and 
through the community. 

This innovative residential School for unusually 
talented students is an independent part oi the 
public school system. Educators and citizens are 
eni^ura^ to particii»te in the chaUens^ of 
creating a program that will, in time, upgrade 
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the quality of science and mathematics 
everywhere. Hirough the early identification of 
gifted and talented boys and girls and the wide 
involvement of teachers and supervisors in an 
extensive (Bering of worlc^bq;iB and seminars 
during the summer months, when the regular 
term students are back home, the benefits of 
this unique living/learning oivironment are 
shered with every cooperating school unit 

the campus 

The North Carolina School of Science and 
Bifathematics is a chattenffirig place not just 
because of any particular combination of bricks, 
tile and mortar in the beautiful 15 building— 27 
wooded acre campus giv«i the state by the peo* 
pie of Durham County, but because ci the in- 
teraction of the students and the extended, 
faculty in the much larger community where 
talents, enthusiasm and spirit are ^ar^. 

The School is a twenty-four hour «lucational 
community. It serv^ brat thrae young people 
who want, or can be encoura^^ to want, to use 
their minds and bodies well. The living/learning 
experience is intensive. The total immersion of 
the residential experience supports growth and 
learning continuously. 

contributors 

Individuals, foundations, corporations and 
other private enterprises are chaUmged to join 
with federal and state agencies in providing 
the financial support for the School. While tui- 
tion, room and board are supplied witliout cost 
to all North Carolina students accepted, all stu- 
dents will contribute to the «»t 1^ a rotation 
system of at least eight hours of work and ser- 
vice! each week of resident. The self discipline 
and sense of community generated are as im- 
portant as the savings in operational ojsts. Our 
youth are our legacy, an octension of the faith of 
humankind. We cannot fail the chaSen^ to 
provide every possible resource to assist the 
gifted and t^ented in becomii^ inquirix^ in- 
form^, visonary and humane. That is a 
school's, indeed, society's mission. 
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Director Charlra R. Eilber on campus with student 



State 

The continuing challenge to the State of North 
Carolina is one of meeting a pressing concern 
about our educational system. In recognizing 
this need Governor Hunt, has pledg^ that . . , 

Nort/t Carolina unH amtinue to atrii^fiyr exceUenct 
in all of iU schools and to meet the ne^ of all of its 
situdents including exceptional chUdren-'both the 
handicapped a,s well as the gifted and talented. 
Mediocrity is not a goal of a dcTriocratic society and 
the new School of Science and Mathematics can be 
(me model as well as a symbol, of the excellence we 
s(^'kfor all of (mr schools. The best our society can of- 
fer is easier to striiH? for on a large scale if ice can 
firs{^ behold it in microcosm, 

Livingston Biddle, the Director of the National 
Endowment for the Arts has recently suggest^ 
that 'the stete of the arts is North Carolina/' It 
is time for institutions like the North QiroUna 
School of Science and Mathematics, committed 
to a relentless pursuit of excellence in science, to 
help North Carolina become known everywhere 
as the state of arts and sciences, 

for further information 

on how you can be a part of this challenging 
undertaking write to the Director, North 
Carolina Sch(K)I of Science and Mathematics, 
West Club Boulevard, Durham, N, C. 27705. 
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trustees 

The Board of Trustees has a continuing dedica- 
tion to the cfuUlenge of fulfilling the vision and 
aims of the North Carolina School of Science 
and Mathematics. 



DEAN W. CX)LVARD, Qiairman 
Chucelior Ementut, 
University of North 
Carolimi at Chw!ott« 

BETTY S. ABEHNATHY 
Chairman, Science De^rtmeot 
Fike Hif^ School 

WILLIAM G. ANLYAN 
Vice IVe»ident, Health Affaire 
I>uke Univemity 

WILUAM V. BELL 
Durham County Commlsskm^ 

and Engineering Bfanag^r 
IBM. Research Triangle Park 

I-ARBY J BLAKE 
PresUlent, 

North Carolina Community 
College S>fitems 

LEWIS M. BRANSa)MB 
Vice President and 

Qiief Scientist, 
IBM C«rporEt«»i 

DAVID H BRUTON 
Chairman. Board of Education 
State of North Carolina 

JOHN EHLE 
Novelist 

JAMES J. GALUGHER 
Director. 

FVank Porter Graham Child 

Development Center 
University of North C-arolina 

at Chapel Hill 

JUDY M. GILBERT 
Principal 
Oaklawn School 

SARAH HAMILTON 
Biomedical Science and Advanced 

Biology Teacher 
Richmond High School 



JOHN T. HENLEY 

President, 

NC Asaociation 

of Independent 

r4)nfges andUniversitier 

GEORGE R, HERBERT 
President. 

Research Triangle Jnatitute 



JAMES E. HOLMI^ 
Blemher. 

Board of Governors 
University of North Carolina 

wassily w. leontief 

Nobel Laureate in Economics, 
Professor Emeritus 
Harvard University 

N. ANDREW MILLER 
Superintendent, 
Buncombe County Schools 

LARRY K, MONTErrH 
Dean, School of Engineering 
North Carolina State 
University 

EMERY J. PARTEE. HI 
BSathematics T?adier 

and Consultant 
Northwest Region 
Education (>nter 

A. CRAIG PHILLIPS 
Superintendent of Public 

instruction 
Sute of North C^lina 

HENRY 0. TOLLAK 
Directs. 
Mathematics and 

Statistics Center 
Bell Telephone Laboratories 

FRANK PRELSS 
Science Advisor to 
President Carier 
Office of Science and 
Technoltmy Policy 

KENNETH C. ROYALL. JR 
Senator, 
North Carolina 
General Assembly 

I V. SCHWEPPE 
General Manager. 
PPG IndusiritV Fiber 
Glass Divition 

NORTON F. TENNILLE 
Attorney and Chairman, 
Environmental Quality 

Committee of 

N«|ural Resources 

Law Section* 

American Bar AsK)cUtion 
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the north Carolin a school o^s^jgHg? mathematics 



The North Carolina School of Science and Mathematics is a public, residential, coeduca- 
tional high school ior inrmrs ancf seniofs with exce^KjnaHy high inteii«ctuai ability and 
commitment to scholarship It was establish by the North Caroknc General Assembly in 
1 978 to provide chaliengirig educdtK>nai oi^XKtuntUes for students with sp^iai interest and 
potential m the sciences and malhemattcs There is no charge for tuition or room and board 

The School opened in September 1980 with tts first class of 150 jumors. a sample of ttie 
many talented and highly motivated students in HofXh Carottna While students vary in thetr 
backgrounds, representing the diversity of North Carolina s population, they are sirnjiar m 
their nftotfvation to ach^ve academically and m their determination to prepare for profes- 
sional careers and scientific leadership 

In the fall of 1 982. nearly 400 eleverrth and twelfth grade students will be livir>g and learning 
dl NCSSM 



a profile 
1983 
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campus and 
communtty 



The tdiool is kMM (n the RM«mh Triwglt ■(«■ on 27 
M«ig-^ Ipadtr fai m* madicii oommuMy of Notn C«o^ 
n^ty univwvWM and mttw omntmn •timmt and 



selection of 
students 



art ■e Ua a d durtng ftair twHh gradt yy tfirough « 
oompatithiv piiKMM that 

tm tmAmn stnvtet&ad M anxM. pan 
acadatnicpattonnBiua.f>ahoinat»oora aaaaain » ani ot^i(>eni 
2»nMtiea. perMnal inland 
^ M(Faa ai oommMilty Invoivamant and m^ite of aa-dl- 
school miaraa&i and aooomplistmMa. 

An adiiHaakNtt ooim^taa. comiMcad of ftorm Cvoiina iwidantB 
wtio ara laaiton in tha sci«^ and aAicationtf cocmii8«iea 
and membert <^ tf« hK^SSM ^ff . m^tm d«a mid mikn 
satoctiora. 



faculty T!w faoi% jf r«:sSM ta oomprted of prefaaiion^ w«i ad- 
vanoad dagraaa in thair (Saolfilnaa aa tMi aa exp^ 
^icaw^achafa.^havanwgtar'adayaaaand toi ty-atxpBiSw 
r»wdoctof«aa. TNacwa aiafllB 8iw>lam«n»dby maf*»and 
ooitti^«B from tiVDu^wul ma adaniifto oomma^ of ttia «^ 
andtham^on. 



instructional 
program 



The instruc^ortal pregnm at ^fCSSIM Is deai(^ to davatop 
w^^ow indi^^dkMi a&idam not oniy a (TB^ knowladga «id 
aopr^ci^ ^ Kianoa and R^wrm^ M lha to 
rela» to hwrnn i^uaa w«» itM aocMy. ^wci^ at^r^ ia 
to Sw bnpaci of naw ttefmpiogy on vahias «id aociaty 
MMmum raqiAwnw^ for giack«^ teitiuda tha ^>Bow^ tmto 
taken ov«r a stud«it'a N0h schooi caiaar. 



4Eng^ 2-3 ForaignLanguaoa(n(«nbar dependant 
4M8thematlca onoompafenoeuponemiy) 

4Sct«wa iMiPtiy^Ac8vityaWeKneta 

2SocWSd«ice 3ViB9cOim 
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jamtOR Qf) Atl£S CCtASS OF '831 f%fC^ of 

*^ ^4«V* 'fHvU aM Loujwr f8f|utfem«fili 43 7",, 

'J U."rfi \t.. T.^v. IK) NOiJjW trcU.I 8 „ 

STANOABDIZEO TEST f»ERFORMAI%CE 

CtASS or 19t2 

SAT Ci.«Ht(VT :>CO«t.S' 1J«1 

VtKBAl MAIM 

CLASS Of 1883 

PSAT MMSQT (H 1611 VHf^BAtMEAN MATH Mf AN 

SAT CUHRFNT SCORES* iH IWf 

^'M^^l MATH 

MiKle NM(> 670 

CtASS Of in4 

SAT NCSSM ADMISSION SC:0*^ES* *N ??8| 

VIRHAL MATH 
5?3 Vron SB? 

Mcidr S?0 MiNte; 630 

*NCSSM Wfuirr* ugrtiriiu to t»fc» ihe SAT '^ftng (tw t*fim Jti onv ol Jft idmmjfjm ctit«*« Mott KfucfotiTi ir>«» 
fSvfit "Ath<nm«a«i Scmr* " »f*- rtw>y« f^Jiwt «» ih« iwntfj grade {wkw to uttpmling tha ictHKH 



AOVAVWCED PLACEMENT tXAM^TlOKm M|AV im 

N till No eif I.X:*tmncttoiH* 196 





5 


4 


3 


2 




; 


16 


3 


3 




70 


?2 


7 






7 


7 


12 










1 




f f«rH:fi l^ii^uitf^p 












? 


1 


1 




Cifkuiw» AB 




7 


& 


5 


C«k:uM BC 


16 


lb 


1? 


5 


Mu»*c Thwjry 


7 


1 


1 












2 






2/1 


m 


1/2 



COLLEGE ACCEPTAfitCf AMO MATRKHiLATIOM CLASS Of ^92 (N-133J 
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CLAS OF m2 COLLEGE AOOTIANCSS MID miCTIONS 



1 



f 
1 

i 

17 
1 

1 
1 

1 

9 

3 

1 
1 



1 
1 

1 
1 

SO 
1 



uirtSSSMfitfla^^ 2 . 1 

Ui^^^ (KIk H^mM MWlMly < 2 t 

Hmftwirtfiy >l CHatewii^ Owtfc 1'. I . ^ \ 1 

iA w» < n it>fl* CTf iii E . 3 

ui ii ni Mn onai* 1 

m n i — itii ■> ort—w 1 

UM«nliy«f OfO^ 1 

iMtmm$^mmL 1 

iMlMllrfhf lAift^MI • t 

Ufimw^OfNMIGMIWMCNvrtMB gl » 

L li y wifc » a< tiwlfc C > i'« l l w i w<^Mftibq>o ^ 

itoA^nfly of Mpiffp Ovvp , .... 4 ....», 1 

uywni^of IMmt . I 

Uw iif# l» ' ol Q yi p ri iii f 

Ujjjjjyai 1 1 

V^^W^^^^ l^^^V^Ry^a ...» ^ t 

VlniMi M^flirfMite iMillirti MCl Mmp UM^^iiliy ...2 t 

W^^wflWy. T 
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6 rich studeni fiiiiSl also 

• succGSSlully coitrplete two >*ears of Work Service. 

• sucxessfuily complete one year of Communtty Service. 

• demonstrate computer proficiency 

This core currtcuium is supplemerUed by s|»cial semiriars and 
symposia througtu>ut the year 

IndivKHjal programs are designed to ensure each student s thor- 
ough groyndif>g tn rrrathemaucal skills and cmvcepls amJ m ver^ 
sHins,irK!udingwritif^g Students are ur^ to select an advarKed 
sequence m at least one s**^ and also to sample several areas 
of study thriHigh choice of eJecttves. Students have the typor^ 
tunity to pr^re for Advanced Placement examinatHjns if they 
wish During the 19^-83 schooJ year 136 students sat for 
Advanced Pta^rront examinations m BrakW- Physics. 
CheiT^stry, CateuJus. Amencan History. Frer^ Uterature. Frer^h 
Langua^. Eun^»an Htstory artd Musk: Ttecwy. 

The Fine Arts Program offers the sti«Jents the (wortumty to 
(ftscover aruj devek^) their talents CcHJirses trwiude mus*c. tx)th 
vocal and mstrummnal. as ^1 as ceramics, photograf^y and 
mec^ prak«*w Many stwtents foitow these mtereste indepen- 
dently ttwougn rf^Jw»dual mstruct^n outskSe ttwtf scheduled 
sti^tes thfOi^ ttte cooirricular prc^am 
Sem)rs are enctniraged to take part m the htentor Program or to 
undertake imlependent research profGCts 
Students who elect the Mentor Program ^nd three to five hwjrs 
per week tn latwatortes assistii^ protessKWial researchers m 
Triangle area umversrt^s. mstitules ar*d industries. 



Because aH stu<tonts resrde on canf^n^ ihtire are rtch of^>ortuni- 

ties for evening tuttmaia. guest lectures, off-campus field trips 

and visits to local educational and scienttfrc irotitutions 

The school offers a asrnpfBtwnsive res«Jenlial uie j^c^ani. 

inckM^ sluc^t gov«!ffTHT»nt. <^i^. puljIicatKjns music ar«3 

ath^tic^ 

ThrcHigh the Athletic Program stuctents have the c^^wtunlty to 
corr^te both »n intramural and »nterscWastic activittes. 

Thro4^h the Work Service Program, a stutlent spends an aver- 
age oJ four hours a we^vwking on campus Oe.tvtor, computer 
atde, totisekeeper. dorm assistant) 

Through the Community Servtee Program, each juniof contrib- 
utes an avera^ of three hems a vveek m volunteer vrak. Th« 
program develops wthm the stw^ a greater sensitrvity to the 
problems amj needs of itw community m which he or she resides. 




814 



evaluation ^^^^^fiCSmmamnitakdftttLmtgtndm^BlM^ 

K^tw R woukNwittitr tNraS bm ^udwti not ctMfly the char* 

rt^M for 5» M*r iw of m» eunw* c£i « pio- 
^ded ^ «i ^fort to haip o(»¥ks In ifflnpratkig the acad^ 

pro(P«ss of (he MudHtti. (Ptam rafar to taart.) 



ForecidWonel faitenweflon. plMee Ulepliuin or write: 

awjMR.Eia»f RenaR.LMKrom RJchwdB Biytrt Jr 

1912 WMICIUb»<»ul»v«Bl«ll<»wi<»l i iit.Di»liiiii, Worn Cll lilJ i i«1770 > 
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THfe North Carolina School of Science and Mathematics 




ACADEMIC RECOGNITION AND AWARDS PROGRAM 

June 11, 1^ 
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PANPARE 




PREtENTCRl 

CbmUmn. mm.Okmor 



MATIOHAL 8CHQLARWW 

TO: EtU,H.$MithJI«lo«lw,»Cp(li^WlMowirtUnl»MitvJ 

MATtoHAi. mm eemmKn knouuww 

LtHh A. homr tOtaM OemfMlon) 
NAt lOMAt MfKIT COIVOMTIOM f1 ji» tCfMHAMIW 

MA ft^j^y Mffmrrnt r rnr tntfunrrwr 

RkHwd E, TVoutfiw (QiOi^ timmiit of IWinok^ 

mLfTARY 

TO: 0. Midicil Mdit, K«w L U«M 

umrtD frxmrnuTAny acadmy AmwrnKirr 

TO: Thom»aC»ehfiit,J^.,D.IMkiilfl)d0te 
l«miD fTATO MITAL ACAMfV AmMlimiT 

TO: T?lam»C0^!tif1«.Jir,,QtyildA.S»nw 

, wrrt o mra «ii fwci wrc tcKOUMHiP at q»»^ iwnTXitE of tecwhology 

TO: ThomwCOIIcfirictir. 

^'""^^J?^^ »WOUUW» AT CMIttU UmVUWTY 

TO: OouvfwA, Apptoytrd 
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COLLEG£A[]\ifVERSrrY 

THi AMCRtCAN Uf^mTV ntttmilTlilL flOfOUUllfW 

TO: HnniMiTQokv^ir. 

TO: MflinitSLSmitf) 

EDMTO Cm«^M) STUAirr SCNOUUONV 
TO: Shditv a LMvrgv 

TO: JMiALDrnkifidThomiiaC^d^^. 

DUKitMVMsrrv 

TO: Jmmn. U m hmwoo^Minmfm i.Wttfibm^9tmfimS.Tmy 
MOftTM CMOUNA HOMMS •CHMJUttKV 

TO: OtitrTi&iivi.Jr. 

CAST CAmM4MA UMMWTV AIMM IfOiim mmjO^ 
TO: AmvY.liyrtintFfWiniidbyOr.AiiOiteVblp.,0^ 

cmquy uMivmsrry fmmTiiooomm' icholaiish^ 

TO: 1>id«LlbwMi 

limttil COUMt f. L KIMMGV »^%AWf» 
TO: Sartfynl^^Hawtow 

FUlOfAN UHnflimV HQIICMI »mjuw^ 
TO: EUMbMh A. K«in«»y 

TO: H«mi«it Qoini.ir. 

MARS NiLt ooLUoe ^f^mem tDmJUWW 

TO: RoWnN.Camr 
MRimTN COLLiOe JUUA HAMtCT HAIIIt» »KMJim«r 
TO: SuaSwiHowi^ 

HOnJH CAHOUMA MT STATl IMVflWrv MATtOKMU. ALUMNI AO0CIAT10N SOWJM)»4W 
TO: TonvaACrMrtortf 

WMTH CAR^^ STATE umrmwTv 

COMMinU Hm EDUCATION C»»MiUTU3M SCHOtAfWV 

TO: l^iQffitftf R Mmqo 
fRiSNMAW lltCOOI^TlOM iCHOLAilSNV 

TO: Hfff^D.Kuo 

SCHOOL Of CII8iliiEII»rai mniT scmlaiisi^ 

TO: RichMtlV. E«K«m 
OHm STATS UNIVEmRTV f IIBSIWAII tOMMJUOHir 

TO; AfKlnwa ntopot 
SPELMANCOLLS0S 

ramus s»M»jyiSH9 

.TO: Um Al^xon,ToRyaAC/«wfc»rd 
MIOM CAIWDfi CCHMAATYON SCWLAIttNfP 
TO: Um A Dixon 
THE imiVE WITV <^ MOflTN CAUCMJNA AT OUTE L HILL 
AUMSY LEE MOCHCS KHIWATIOfl ^HOLABSHtl' 

TO: Tonyt L. Smilf) 
JAMES M. JOtOISTOil KHCMJIIwnr 

TO: Kmv^i L. M^pliy 
JOHN MTLiY liOfl»4€AD tCMLAIISHS* 
TO: A, BrmStv tm Oth £. mmm, Jf. 

{Prtt«Wwl by Mr. £96911 L, K«yi«ood, Ch*m«n, Ou/tum Coumy Commmct} 
J(»PH E. POGUE SCHOtARSHm 

TO: ^U9t«litl Dfltean. Triciji L Tciwm, (Uron L Ue^I 
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THE UlBVMtfTV NOHTH CAim^ AT 
TO: a<Wffv L ftettmow 

TO: TYiomwR Yidon 
WMUFOmirUltiVllWTY * 

oiOMse FomH HMicm mioumiw 

TO: Ric»MPirtaaupm««,SartfilitMte,XMirfcWmi«T« 

fwfom coiLMM n, HAiTiMiMcALmrffii mvMnn» 

TO: M«ryV.Tmm 
a^^OfUTC. FWNOATKJW, OHQANIZATfON 

TO: Tonv« A. CrcHfDld 

MKItCAil BUtOlitStMMiri MtOCtATIM 
TO: Robin N, Carte 

TO: Oti» 6. rmmm, M. 

CUI«RIJIIIO COUim AStOCtATKM OF 
MATTff KLL ROteRt KMOURHW 
TO: MictwatCZimiMr 

C^LTA SSQRM THiTA SOimtTV »COlAlliHtP 
TO: Kwrtof W Coeptr 
Tonya L. Smith 

TO: J«nic* M. Farkar 
mi C<N^CNIATK)M T. JL IIATK3N SCHOLAHiHiP 

TO StiamiiS T4iv 

rtmiTUTE OF WUCLEAH FOWSR OfiRATKM aCMMAIIiNV 
TO: T>!Om»F Vi*» 

TO: Nicola F. Srotm 
MARTm-MAAiETTA C0{lF>mAT1C»» ^WLAWI^ 

TO: Ktnnattil. Mufphy 

NORITH CAROLINA OEI^ARTWEMT Of VETfRANS AFFAillS FOUH-YIAR mmjmmiV 
TO: Jaiwca M. Fifkif 

FURCHERSOm WCOIVOIIATEO fCMOLAI»Ntf 
TO: Roban 8. Bannatt 

WESTERN ELECTRO FUND »mj^flSH{F 

TO: Andf9$H.Wi9rm 

CHURCH 

i, T. HAIRSTON MEMORIAL SOKOLAUSH^ 
TO Cnir1««>aM C«#tar 



AWARDS AND HONORS'' 

NATIONAL 

NATIONAL ACHf EVEWEUT SCmN^MI$H9 ^lOORAM OBRTIFfCATE OF AGMlEVmffT 

TO: bwA. Dmon.NathanjalO«biOfl.Jr..SlM«inf^M..tea^ 

Otrt 0 Rtifc«l, H. Sn^, H, Otw E. TU^nan, if.. THoa L. Tcwm 

NATIt»fAL MERIT SCHG^JMISHiF^OOllAM ^RTIFtCATf Of MERIT 

RKJiyd p Chapman, OwHem N. Chlu. Ji^ L Danak.^ Ata« Oaughtty, Jr^ RtcMrtf V. Efwatsa, 

LaathanwoQdL Rabafi H. Laa. Saral) M. latvi, NacMit V. Mc€omM, Kmtfi ^ 
P*fic«f Jamia C. Pna, Andra» 0. PW!p«, S. Fi«mMQw, Ateandar J, HHf^m^ fiSa 0. Roinh. 
LiffV E. S^fTWfl, Malani* S, Sft^^, ChristtWNr O. Stt^ Gary A. Oun a iTion^paon. 
Sftauna S. Tilly, «fani C Tf air^ Riehartl ETTfairtman, A Mafk mwim 



'fneiwte both and jvnion 
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90: ■ti<«tvi.AdML«tti»aAflrtw»^llrt»^^^ 



REOIONAUSTATE/LOCAL 
aviTM ElMV eOMTItr MAMI 



ALi^TATtMMO: Oou|l« A. talivictf , IMm ». I««»t^^ 

ALL«TAT5CH0illlfe IMifi It Qmr, Thwm A. Hvfuon 
AU'STAtlOMManiA: €«MUCHion,ICimA.lffdimi»»,H#iSan9lCim.CUt^ 

MillH CAimJM KOMMiMIOs Ki^ A. tiidw^iwr 

NOflTNCAMtJMAHOMQMCMQIM: TtMiM & Q»d^ ir^ Hmw T Goira. ir^ Jm«i« L V«nhocA« 

mmmcMmuHikm$mmMmm vocal tM>coifTi«TMCArof 



TO: (lo6jnN.teW,Tll«MCOMrirt.^^N«RMT.Ooii«i,^..E. Et«maMvrrt^^ 

MTKMAL rmcHooiimrwwiim 

Cfll1inCAT«il»IITE OOMOimtllATMMALtfiNIAfiCAIS 

TO: JMiPivUHaiMi.lMC9|fM«.'E9fiv«t.Sf^ 
CtHTiytCATriiOMtKUH OOMOtm«ATtailAS.^FIMIgCAIS 

TO: Atai P. Firtk, Usa C 8hou«a, Graca K H»v AfftS^tfty }^rm. A. Diiron. ^, m^f, 
UMO.ItevtioMi 
SOUT»^AfTiM IlimM 

/^HmF. FaflcSMRtf)'^ 
Um C ShouM. Sm«»0> r 

mfrmcAROLfliA 

QfiQi H.Kan 
AcUmF. fatk 
Amhortv Htfvw 
Us9A,0bion 

UiHa D. RaynoWl 
MATIOIMU. CQimST 
IVOTTHCAim^ 

Kt^ ML Lonv 

JioqiMliMlM.Katf 

KacvnCSitifiR 
MATIOIIAL Am tTATHmM MAtlMMTICS eOMTEST 

AMmtAt iww acHOOi MAtiniAWieaRTOT MiAiio 

TO: MimF.Falli«Kj^aflSoQHn«JMorlnS«s«iODmpttition 
ATI^TIC AliD PACSf C (MYHOIATiet LfAOUi OOMTUT 

TO: Fr9nliTHcrftif^,Tap$toom,Aoo«iC^A«ardferNCSSM(H<^$c<»^T»^ 

MORTM cAim^ aiATMQuTn UAQUf coimsT 

TO: fi>dm\f,Pm,f^ce$f9km/k:m^^MCSmV^^ 

Frank T HottMidv, TltirtMf^ rtesa 
MMTH CAim^ aiATmMTWS TiAM AM llfOtfiMAL 

»«)om«i SiM. Fffm riioa; Adwn F^. SMt Flaot: iaffrty L. Hainac, Elaniciih Plaoa« 
Beyd A, Gf««. ill. FIfMnifi Ftaoi 
tTATf MATTOMITtCS OOlitiST 





um 


THMFlaca 


FrafKsh 6 


FinsPUea 


Flinch 4 


Sixth Pla» 


r ranch 3 


Ei#ifhPlapr 


FratKhS 




Franch2 


SteomlFlaoi 


Fwieh t 


gnawhWaci 


Franehl 




UmI 


Flftfc Ftacp 


Sp«f^3 


Sixth ^toci 


Sp«niih3 










Sfwifiih Fiiot 


Sp«M3 
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WMTH C AROLIMA LATIN COMHST AWARD 

TO i M«t WtlMvra. S«»nd Ptm. AdvMid Lmt 
MCSSM CMADTER NHEHOCIWim HI MATItmAL FOfftCIOK: LEAOOI 
Pmtf^Uiion ThomMBoddit,NCSaMD^kat»T«»n Sponsor 
Acotptin^: Cfm^ R. EKter. Dirtctor 

fKmiH CAROLINA rr ATE miiz mmii^ 

Eric 0 RouiH, Adim F. Fftik, ThomM P. Yidoo, Rot)m J. Cunnm^am. Owlerttt N Chiii 
OMSQA PSi PHI FRATimiTY (DUUHAil CHATTEfll, NATIONAL ESSAY CMTCST 

Tooyt L. Smtth, Firti FlM Winnar; £ii2«bt^ A. Gr^ngtr, S9C0n6 Pt«c« Wtmwr 

SCWiASTIC mOTOORATHY REOIONAL AND NATKMHAL AWARDS BY EASTHiMV Km>AK COMPANY 

TO. BvturaA BirivMll 

ViTf RANS AOMINISTRkTION VOLUNTARY SERVmC AWARDS 

TO Tcmvt L. Smith, Shmu L. >tej^p, MkMl* C. Zimtm 1177 Nxm«nd t«M> mm of ««nrtc«}. 
S»f«lvn «. Hxwkifn nOO hour* o1 wrvkst); R<m«k) B Hoock, II 160 hoon of wrvic«) 
VITE RAN8 OF FOREIGN WA^ V(MCi OP OSHOCRACY ESSAY CWTCST 
C(;RTIFICATC(^ MERIT 

TO Dhruv«R.Stn. First ^a»Winw.WiiliKT>E Fcm, SMond PIm Wkvw^. 
Dtsnt A. Bjrbff , Third P2m Wmntr 

ROTARY CLUi OF {HIRHAM YWIH MERIT AWARD 

TO Shiunt S Tilly and Oti» E. TiUnw, Jr 



SUMMER OPPORTUNITY AWARDS* 
CORNELL UNIVERHTY TELLURIDE ASSOCtATKMi 8CNOLARSH» 

TO- Sui«) S. Wooc^wus* 
DUKC I^IVERSITY MARWE LABORATORY RESEARCH APWrnHTKUHtP 

TO Robm J Curetln(^i«m «nd M«fg>r9i H. Gftlttig 
ENVIRONMENTAL PROTECTION AGENCY SUMMER INTCRI^IP PROGRAMS 
CANCER RESEARCH 

10 RtgrnjiL. Ooteon. D««im E. Prudcn. UfiitO. R«VTK)(i& 
COMPUTER SCIENCE 

TO: N<th«oicl O^MOn, Jf 
NORTH CAROLINA OOVER WITS SCHOOL 1SS2 
TO Juit« L. BaMn9, imtnm^iM Wvftic 
Kimb«riy 0 McL«i^io. Drmr^ 
F«|ict«A Wash^xjson, Chonrt 

NORTH CAROLINA STATE SCHOOL OF OE^GN SUMMER PROGRAM 

TO CynthiA Y Kin9 

ROCKEFELLER FOUNOATIOW MARINE BIOLOGICAL LABORATORY PROGRAM AT WOODS HOLE, MA 

TO. Adri«i L«wr«oe* iffid l«tl^ C. Rrynoldf 
St AUGUSTINE Y COLLEGE 8TCP IN PRE-«|£OICIfiiE 

TO: EHts M. Smith. H 

THE UNiVERStTY Of NORTH CAROLINA-CHAPEL HILL, DENTISTRY MINORITY HIGH SCHOOL 
APPRENTlCEfHiP PROGRAM 

TO: P«uliO McL^m 
YOUTH FOR UNDERSTANOtNG^I SUMMER PROGRAM TO JAPAN 

TO Sjith^nMS P. Mirand* 



AWARI^ PROGRAM COMMITTEE 

S*f ^ W Hftmilioo. Cbjtrpcnon 
Cbrvit*} N Hant*f 



As Ann tut/ 
Rufui 0. 

D. MKhm\ Rtd(^ 



EKLC 
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EDUCATION 
WEEK 



N. C. School of Science and Math: 




"A Flame Burning Brightly" 

Innovaiive Boarding School Is Port 
of Broader Plgn To Bring 
State Into Hi^h'Technology Era 
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CONCEHN gvitf (Clonal 

i^l4uatuin {{luws a» ;Hr C S. ftillt behind 
^ ^ uiher nationf m ^^ecmomic 
f ^ 1 piuductivuy. An a»u»M ncKuoI 
^* , of and mathcm^Dci 

'^^-^'^j to deal sfcirti the pr^If^is 



Th# ihrO! t^Jtaal of « ^ 
Ifetpciil taM m« wMtw UtvKtfwpm fit lii 

»4drt«4 IMS «ftit tti* «i«tA U 

tfmv h«i aim. ^iKm^ mtk' 
th^m *M other pmvmsM. tboM ^ i(i>^ uta 

mu&,' And t w i w4 op t »| w«<k«t«, a dm fm% 



R v«« Ml*, ^ ngff «rf tf)«rf*T)« t^mk M 
But. ^ 4l« )Mr Mutf 'I^y 




1%! kM^mnilR 



w4 iwsi »Bi»r*w», 
«a4 A«| A« tet>«<*. 

ift««« ilMi piflk «mA ««Mf . «■ 
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ud mmmt m • bra«4v ^ -tS b* 

«(fe4)n4f AMI «AKt««* iwtlmg a>c^ 
Wigwag Mta Imi,' 0» »OT f Kval 
tiii If* kipi w bt FfvtKssid m wbt«(t 
•MP (te iiiAi TNvt lit • M tti^ ^ 

MM* KkM 

Sbjr frm (ft* kImI 1^ aki AraM 



■(tali. W( • 



■ ■trtif wijw iffy jtiii lite 

■■■Tiiirj iwiiAi m 

I iiiiiialar wiA u»mat m «■< any » 





1^ lUllTllllMlllUlrftMtl 



Iff *»l 



lix yiufai « m rf |H i H iB ft 'iata^ll lM ilB f l wtil 



Hmmt. W — um ii. Not^ aSr. Diff «p |m • ^i^&mI 



aii^ Ttai *wnMi [fc— 11 ■■■II 
Oa«w Has Mmi daai fta 
!f tit4 It ^ Mtti vic«» 



CM t«te tk» 




•riMum M «^ MMH nifkl BMt ckiak 
1«t^ «tf« ^ jmi fH W knwtf • IMH 
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• • ^♦^ ».** <. J» WW UilJiT 'ft* 

'{•^ai ^^Wv ^ 'JDV rust rakflCltflf,* 

u3fk# •xni h<4*« tJw<.tf«rr>«ntif to 
' ; 'htii f r -f II ti ii fri-n iirt>iii tiwmfi * >■! 

hjw. «l iwi. KO vkI^ i ix i i l ^ 

F|riv*«pf fillip 4 

«| {ft* buKty n (Ml iJMi^ 



9i4 4w iM^ hii«« iww^ta « 4<9M fef 

ra<9«tM«»UT MW4l»tirifiM» 

Tl« >»#pfi M«4 mutton vte ttuM IA» 

«^ Ukt i r^WM* Xa^AlMf iHXHUtf 



^« " .n whu* Hurt mwf> i4 •»!* « 
i*» wwmi . fMiMk iff n|Mti4 m 

Uh« Ami yMt ^ ««^ 



w^i#< w m h mM tm*nt! $ m a uv it i 

fat 




fe* «t<A Awt kM« « *M II « tl^ 




Mt^lBfllm 1W AlM ^ to M 

tii ^fm^ . iwii ai M i n l n ni rfi>to»' 

to th. .CM, « ^ ^ AMt«» 

toMy atv fftiicl to tote tot iai ^ 
«Mi to (k» to«d I iiminiii' «4 
1% WAh»^ *^ « W<%f ^ m 



r dtof^tirtfit* 
■ fhm tftoy V«« to M «s fte .«* 



««i mb!to<]to4A>««MBf«v^«Mirw 

Mwte w %«toir M «k* ««fl 

ttwCq^Mgaimto* 

^«toMft■f 

(Am* « « ikA iMM^ Mtofl toiri to«l 
"to > nW i f M^ W^HMll M i toni > tl to«< 
om^M « d« ttvtoi^ m4 «W U*. 




mM% <toi iJto 

— r n mm m rtrrti rtito jTiiji 
^ Mto la %2 tMtrMm « « «t- 




Sc«toi< i^Srtotodf «M MdlW. 
ftoMi. ktf 10 art ffwdfeatoii. 



1 



J 
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The News and Observer 



Wiiii( » ,iLC;^ ni i w i ii, ii H i i i^ i I n^tHi 



Durham school ranks 
second on merit exam 

jnm V^m^mm t^ad, — it ii tH l im it A|<JMi> t»<t >y mm- k ^ ^ — 

n i» w >«f 1^ n il m mikH to in W» 




>:?=asr».- wr:'nt S!r=«--'^ 



fHMlMM. MtrHMtf tl^ H >^ * *■ »t MUMP*, Ite 'iT I^FlLl J., LL,- JjT fitf 



. w i. j .» i i i jti»w»i H Mi5S ' m mnm mmi dmmm m ^tm^m^w^Mmt rT-Srr.g^J*^ 
«<i^«^MM.KiMi^ 5lJ7i2EJ:^L5 isSrjT*"""^*'^ iiitt<^wSJr3S£fw 



I ii tt« uSm ^^^"^m^^ mm mm mm- imm Sli^ErTJ^iirLrrii 



^•^^u^^l^midmSm •?S;SL2^?!iCL5*** M M hM i# ^ N i i^iit<» Hhci±5S£^Srr^ 



% *yt w<». irM*'! 
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«««««t M« MM W IM « ^ «i MMfT I 



< >rk Mft ^ ; 9Pl) (wt v<adnii fttf • 2t 



J 



» Wf dir i*** M,^^ ftiim§ itfKf t^v**^^ 
llfKai takf too «vfo<4^w I»t1ivr^ mi 



>^ l.«r h«i«^«ju»)rM •«^*rrcac«Jten 
and ilr m<rT^s&) rct<rM « ^ 

h*vt tmriwHcf ftfn oT ;i to {OQ f«irf«i 
•«>*«B^ mtvtry tr»«} xiK ffitw mrcinnv 

F«r« Ntfti^ BmIl far iMtesff . «ti!) 

«M of iat* hccmm* si«^na 

«^<^Fm W @» or MUiliii* 

prapk' my* SmmI El^mMt 

RMcntKM CW^Mtfcn " (at ftmt$ 
«iwirrk franvtCHMv tm't wtty 

t.«ii»^l iiilkfr* CM tsra emt srv^uuM 



' — r "~ 1 '^-^ mifli i llt i r iil tt 

, »i«««4|r»4lW<M*cvftfiaMiKMBiidn)iiteeliii«c$l 



Matching SkiUi to the Jolis 



sjw ftnecMM t sMfw WHaMnf |m»Mi. Whm teaman 
» ei f tiwdi w^llW Naiik CMfti. «4M cniiM 



MriMff » iw tt»«»wr ^ twvi w n r^«ii]i| n (ton* 
trt*i fwt «wi tff»ti »n«s ]»i»fT» m tkr w«r Mtf hfauM •! 
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nationwide 



Thm Hofih Otfotn* •Kpsiimtf^ pravkSM: • virtlMa th« piMc fcf^ tcfiooJ syftwr) wfM^ 
«tud»flt« wi^ pfosniM And notfKtQofi csan chAlviQCdp chanc* to win iMck tfi« ttudanis 
wkS p^mM who 9i««fi (jp on 0)« puMe icKooli tnO* ^evo aI In mis ctty, mo 

of^oitwnity ^ ftAnotltf sti^Of^ to fmvm • cmcii «l on oA^Son M good «• eon ^ foui^ ot 
tho most oxtion^vo piWoto tctwoL Potfkopo by tlw tao tho Noflti CaioAno Stoto School of 
Scionco ontf Mo^iomoScs gioduoloo ti Snt okmn^ 8io Dlitrtd fcho^ boofd wl6 Kovo 
rocognliod IHwo ikn^ truths. 



Boonfcio School foftfw>^ 
nmo Migukio - Octobor 27, ItiO 
Educoton ot Noc^ C«foino*t ociieel th« gVtod tfm • growing conem m«t ttio notion** 
moft Uionlod itudoi^ m boing n«0tocM TImgh 11 mo oftaclcod *$ 9am by lomo 
c«Oi«wl offlctftii m Nof^ C«oftw« tho school manigod to win ontemM^ ffom tho fUto 
ltgjr4«tur«. Rtcali th« Gevwim "I putfiod i bocoiM fm cone«mod ^oM tho iooo In 
prc^AictMy »i AiMHtcAf) Musb/ mid Oio lofo ol eur coinp^vo odgo m mo wholo 
If^clmoioglcoJ fMd. /Uthoti|{^sch9oeiov«4pW«rt^<i«iioldofeHlthob«t^ wocondo,*' 



fiio 



Chsi^bo OtiMfm - U»y 



Tho studw^ wM MOfy IM Utm p^cignm ootcffit^ and IboioQr^ Sttt Is n^ Om oi^ gooU For 
tho sloto (which Is piovldkig mo b^Sc bwd^) ond lor mo pitwste Mustrtoo ond dorwrs (whoso 
g^s wtt mako pontrfo tho focuSy »jy|Joii>Oiiti Of>d 00 lormi), mo pfog^m Is on tnvosbn^ In 
lofnorrow*f Iso^rshlp. From mo woi fc nn >i c> fv^rfromonl to mo oH^^oa^us stt«dy« ilit«^ts 
t>o comtonUy ivmlncM thot adonco ndsti m sodoty, Tho hopo tor mo now school Is Ihoi 
% w9 moko QuoSty not only ovoiiblo Norm CofQino« M coi^glouo* 



Msm Sdiool Rom^ 2Bd in NoUon on Tost 
ho Xtfhoai UofTtttg Ho«td S^tMbor nri^l 



Tho 

Tho Np«m Cofolno Sc^^ Sdonco «nd M^ioMte IM ^od socond nottonoiy In ihm 
numbor of swntfinsasts »» b v tm iMsnoi Morfl Sehotenh|» ceo^otStofW Tho ros»docM 
school hod O somOioMs ^ oocoi^ to SbiyvosofH Hl^ Sdml to H»w YoUi Cty, 

which hod 5J sORifflnofr » • Shiyi^oo^ hos mftiiod ttil In tho counlry for flvo yoors. Tho 
somfffrioisis, dototmln#'* by oeofoo on tho fftO Pfolsitajy SchotosSc /^tib«do Tost/f4sttoi^ 
uoffl SchotersNp OyoWytng Tosl» rs^ifsoonl tho lop hof ^ I poreoni of ooch riote'o high 
school sontor don. Tho schod^ which Just bogsn Ho socond yoor of oposoSon» hos 303 
studonSo ^. 13a sonlors «id liS goiters* A MA of 1%2 ^ydonU looli mo ^taVying test mo 
ichekrsMp. 




330 



328 



% J!f^ ^ to b* « 8^ m tenM «^ Bov«nm«»! rtoorl* ^«t« that moff 



TtM Yoffc TbDM - 0€lot«f 19^ 
Th« School of Sctoncc «nd Mtth^8c« iwpnMiiti mmtotXht nmlion':: d»!#4 »t'id«nU «t m 
fw di^rtcU in m« country ^ thM si^iettnt «iifcnm«nt «nd ace^bon. ^ 
Propon«>t», 1^ t»y Go^. Amtt a Hunt juiga«<l &iftt ^yt>on couid u3im«fe4y provki« 
m^rtt^d to MAilnar* to ihm ^ th« ln«tni€ttonaJ mottu^ lh«f ih« ichocSh^ to plo««cf. 

rtudanlt, chot«i by «n •teboato pfocm ^t inciMM ttttetg, iccomm^Hialtens A^j 
lnl«n>«i»». M M9«f|y pwnc^tfcifl m «n •xfMitmMt tnat many uy «ltoid» Umm an 

A hand^kad facufty of t*, au{^n«nt«<l t>y fou' parf-ttma m^ru^tof* lor toch subjocli at 
UfJn and |aj:«, hat faUDonad a currtci^ that sup^osod to allow sludonts to rtfotch to ttvo 
am«» ol tl^ abWly. Further. bacauM oirafyono at m« ichool is mtorasltcf ^ sctonco and 
ma(h«mat»c«» U is p^moatad by a comm^ tenM ot putposa. 

Math School CaBa<y InveHmont tn ■Gcnfaai'' 
Dufham k^m&tg Hofatd - Octobor 12^ 19^ 
Cov, Jamoa Hunt caM It an Invettmant In out 0«ituib~ 

Df, Shfrlay HMsladlcsf, U sacrataty of atkicaUon, said thai "ai oJ ut around tha nation ft a! a 
part of a and laal aa If wa ha«f« a itaka m tha oulcom*** 

And Jo%9ph Bfyan, ratu«d sanlof oftteof ol tha Jstfafson P«o! Corp^, uld hts and hia w^a*s $| 
mdBon contftbutloo -ts on« of tha tiasi mvaatmants IwaJ hava ava# mada,- 

Afl wof a fpftaidnfi Saf^^y at tha daiScatton el Bia N. C Schocrf of Sclanca and Mathamattci. 

ait<^tatt Gat fnaca To Shinf 
Tha Soalon Gioba - Oc^obiff 22« 1980 
Among th« attracnont for inalh and sctKvca studMli m a tacu^y composed atmoat antttaiy of 
PhD», uM o< advancad ta»tt, aidant It^omtofy tacMmaa tot c^ftca and chamWry, at »as 
as accBsa to compute sysl^rv. Most of says Of. Chartaa Efibof, (ha schooTi 
Hanr«fd.«d4«catad dbaclof, Sclmca and Mam hopas to proWd* tha tntagactual sllmuiatlon of 
c^muntty of p^mt' foe tha yownj peopit, cofl^inad wtth at ttmRltM an oppofttmAy as 
posslbia for In^vtdual acmav«m«^» 



th* north c«ro^ ichool of M)«nc« and nruith^nafic«« 



erJc 



1 




eachcrs concentrate 

Hili R«^««^ ul Cuttftfrrf Cyiml> mai Kurlaaf* 
Mmit r oi t-Mr%>1h Cuvaiy ar* Amaa& 7S timber* 



r 



Workshop turns tables 



I ran utKiertUod wl^ aofM 

vKtiJ hwrr Tut oI Ttfi^ 
. \iUrSfnr,r H;*ft School 'The 
>i f*'* rtji^» iterp ru^^Hy 

nut no<» il s< itto in(anna(ioeti 
'* «m*v \ crt «!«r!i'^ J rani 

•(. IS t^ .nir fucf tr««-tk<n ttUB 

II J ru rv a tft K^tm t« cix^d 

i\t. iti^trm of •(td i>Tucr»fn (,uuf 
I. < tni thr mft miioMi frund* 

dis jiKt i<-*R>^i»tra(i to the 
m< Mnm ^ fffim ittr Ftin^ for 

h> I • Mil' f >• d m tl««tmjl<'n» • 



- (ht» rt tti (ninwtorlpry itwf»e 

ttm »Brd tfi Mp ncrrnw the itfU 
tr» fiitm mf*\ mu*^ amS ir-ihsrv 

-Jt^tp k-ifp Jin*** u 
cju«(> tcMhi r» »rr4 gritms « til 

»h«l lttr> tti-rt it .<rt)tn£ m i t>n 
Hh*< Oka fh4 i' rf'mnc I vtt 



U» more phrxaed wnh \f»e 
ilnnijua Uitt froyp ll«»jr mil 
«pti»d th«4r frr* Unw iwtiHf oui 
cvt^eUT pfOfTtw ^i^te»M« t« 

nt^ to tr> tt «tfi «« evaapm^r/' 

c^tttic* How. • ciseawrjf tMdier 

I'm very plc«ed 
PC lr»rft4«f to," MM Raw. 
•tie hwi as em MM f«£foc«ai^ 

ll>rU*rHrT 
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